Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 




INTUITIVE CALCULATIONS; 




THE 

MOST CONCISE METHODS EVEE PUBLISHED, 

DESIGNED 70B THE 

XJSS OIP ATiTi OTi ASSES, 

UITDEB THE FATBOKAGB OP 

\tx Post §xmm Pajestg % ^t% 

AKD TWEKT7-8IXTH THOUSAVD SUBSGBIBEBS 

OV THE 

NOBttlTY, GENTRY, PROFESSORS, MERCHANTS, & TRADERS 

OP THE XJiriTED KINODOM. 

TWENTY-FIBST EDITION, 27,000 COPIES: 

TO WHICH IS ADDED 

^n "^ififtnlAx an ^ttmisi €ampdvdian, S,tmi», mi t^uxxmc^, 

WITH NEW DECIMAL TABLES, 
Shewing the Value of the Integral Qaantity in Money, Weights, and Measnres. 



BY D. O'GORMAN, 

AUTHOB OP A NEW SYSTEM OP BELP-IKSTBUCTnra BOOK-KBEPIHG, 
AliTD THE PBINCE OP WAIiES* EEW TABLE BOOK. 




PRINTED FOE THE AUTHOR, 
(13, SMITHY DOOR,) 

BY WILLUM ALCOCK, 9, SAINT MARY'S STREET, MANCHESTER. 

MDCCCLVni. 




Price, Three SUUinge and Sixpence, 



///. i^.%. 




CAUTION. 



THE AUTHOR, to prevent Flrsoy, ofibra a, reward of One Hundred 
Pounda to any ono who will i^Te Information agalnat the Fenon or 
Feraona who will print oi puhliah thla Work without hia approbation, 
under hia hand and aeal In writiiiK first obtelned, asreeable to the 
Aet of ParllamMit In that osao modo and provided. Alao, a reward 
of Vltty Pounda for the diaoovery of any Psraon who haa taken out 
at thia "Work the number of pacea qpeoiSed tn the laid Act. And a 
reward of Thlrtj- Pounda will be gtren to the Person tiiio will give 
noh private infofmatlon as may lead to the detaotiou of Uie Offender 
and bis name aliaU be kept private. 



13, Shiihi Doob, 

MamiietUr, 



SMTEKED U STATIOltBBS' BkLL. 




^t ^ms Jpproktk of % Mmk 







'^IW:^^ 




^at#^# X ^€^49€r. 



^^e^^ti^ fi^^f4d^e^i^^ ^^1^^ 4^ -e^pt^^^^^t cx^^. 



6^ ^^>^^^^8E^ ^t^^isf^ d^^^4 cx'^^^si^^^l. d^cet^t^t^^ 






^^ 'a4^€^ ii€4^'e^€ <<« -^wis^^V-*^^ -i€<^f^^^/^ ^^ir>^^«v- 






'^^ ^y!^i>€€^-ed^^ ^e^^-t^ti 



( ^^^rr/^^A^/^^ 




^ ^w%r^^<r ^"^-^i^ &i^^. 



-c^. ^ <^^^..,««,. ^^ 



EXTEACTS FEOM LITERARY NOTICES. 



AiOABLE Conduct op Her Majesty to a Resident op this City. — 
'* Her Majesty has been pleased to receive the book, and has, in the most 
handsome manner, expressed her high opinion of the merits of the work. 
Such a criticism, from the most illustrioas personage in the realm, must go 
far to render the book uniyersally sought after, and a 19th edition is 
already, we understand, in the press." — Durham Chronicle, 

"Some short time ago Mr. O' Gorman pubUshed an Arithmetic, showing 
a simple and ready mode of performing various calculations. The author 
sent a copy of his new work as a New Year's present to the young Prince 
of Wales. Mr. O'Grorman received an acknowledgment from Her Majesty, 
which, perhaps, is the first instance on record of a testimonial being given 
by the most illustrious personage in the realm on the merits of a book." — 
Sunderland Serald. 

" Persons now well matured in years may remember with a sigh — ^in the 
days when they were boys — 

' The good old days when George the Third was King'— 

the roundabout mode of calculation they were taught by their arithmetic 
master, and the quantity of time and paper they used to consume in noting 
down figures to solve a rule-of-three sum. But in the thirty or forty years 
that have elapsed since then, everything has been going on — as Brother 
Jonathan would say — on the 'go-ahead' principle. Slow has been abolished 
for expeditious travelling — the stage-coach has given place to the railway 
train ; the sailing vessel to the steampacket. It now seems that we are to 
do away with any jog-trot pace in calculations. Difficult sums which took 
those now ' in the sere, the yellow leaf,' a quarter of an hour to solve when 
they were youngsters, can now be done by their sons or grandsons in a 
xninvte or two, and instead of on a sheet of foolscap paper, on the back 
of a smdl card. Mr. O'Gorman's system brings to bear upon common 
arithmetic the principle of algebraic brevity. Surely never since numbers 
became a science was there ever such a ready and rapid method for solving 
questions in arithmetic, even the most difficult and most complicated. 
The rules are easy, brief, and explicit, with clear examples given after each, 
and to render these rules comprehensible, a reason attached to each. The 
book is useful to young as well as to old people — to men in business, even 
to accountants, who, whatever methods they have adopted by their own 
ingenuity to expedite and facilitate calculations, will derive benefit firom a 
perusal of Mr. O' Gorman's book. To recommend it were supererogatory : 
we have only to record that it has already had upwards of 24,000 
purchasers, from the highest to the lowest in the land, and that its immense 
popularity is well merit^ on account of its great and universal utility." — 
Weekly Times. 
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'* The Talae of time in the counting-house, or behind the counter, needs 
no comment ; and how much of that time is occupied by even good 
arithmeticians is known to every employer. A work therefore that has the 
effect of facilitating existing systems, but better still, of superseding them 
by one which gives to mental calculation the certainty of proof, is indeed 
an acquisition which cannot be too highly estimated. We find in this 
work rules which we have verified, by which six ordinary calculations are 
reduced to two, and frequently to one. We cannot too highly commend 
this volume to masters of schools, or to those young men who, entering into 
business, whether as employers or employed, would wish to shorten their 
labour at their books, and ensure accuracy beyond the reach of accident. 
Her Majesty has given the treatise the honour of her patronage." — Souih^ 
ampton Gazette, 

" This seems to us the most useful book of its kind we have ever seen. 
Its merits are sufficiently testified in an 18th edition of 24,000 subscribers, 
including some of the most eminent names in the commercial world." — 
Standard, 

"We would direct the attention of parties engaged in business to a 
valuable little publication, entitled Intuitite CcUculattons^ by Mr. D. 
O' Gorman, who is now on a visit to this town, with a view to promote its 
general adoption. In these railway times, expedition has, undoubtedly, 
become the order of the day, and not only in our means of locomotive 
communication, but in the operations of trade and commerce also, the 
attainment of the utmost possible despatch is regarded as essential. This 
is the object of Mr. O' Gorman to promote, and he has done so effectually, 
80 far as figures are concerned, for those who are disposed to consult the 
pages of his inexpensi\M little volume. He has laid down plain and simple 
principles, by winch business calculations maybe made with equal certaintv, 
but with greater rapidity than by the prescribed rules of arithmetic. Of 
what, for instance, is commonly known as * long division,' examples are 
given, showing the quotient in one line at the bottom, like ' short division.' 
S"o stronger recommendation, however, can be given to the work than the 
f&ot that it has reached an 18th edition." — BUrmingham JSerald, 

" Mr. O'Gorman's * Calculations,' correctly termed * Intuitive,' is that 
which suggests itself to any man accustomed to calculations, as distin- 
guished from conventional rules. It must have occurred to many that 
ahnost every man reckons * in his own way,' and that way is generally any 
other than the way taught him at school. Mr. O'Gorman has, as it were, 
reduced his natural process of calculation to a system, and made a Very 
interesting and instructive volume." — Birmingham JoumaL 

" This is one of the simplest and shortest systems of popular Arithmetic 
that we ever met with. To those who have the painful remembrance that 
we have of the labour that it costs boys to work the old rule-of-three 
problems, according to Gough or Cooker, this little volume will appear one 
of the treasures of the rising generation. Many of the rules for solving 
with certainty, and in an instant, the most complicated arithmetical 
questions, are so simple that a child may comprehend them. The work is 
really a marvel of ingenuity.^* — Hull Advertiser, 
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'' We have been carefal to give attention to the rules laid down, and 
examples given after each rule, in Mr. O'Gorman's improved system of 
calculation ; and, from the manner in which the author has treated the 
science of numbers, we are not at aU surprised at the extended patronage 
he has already received. Our opinion as to its merits is, we are happy to 
say, corroborated by that of men of science, as well as our brethren of the 
press, as will appear from the testimonials appended to the work. We 
ought, perhaps, to add, that Mr. O' Gorman's method can be attained 
without the aid of a master ; his book is, therefore, adapted not only to 
aspiring youth, but to those more advanced in life, who by its study, will 
effect a great saving of time and labour in all ordinary transactions.*' — 
Newcastle Ouardian, 

" Mr. 0*Gk)rman*s new work has gained a favourable critique firom Her 
Majesty and a great portion of the local press. The system would appear 
to be just that which every clever man of business has suggested to him in 
his experience, as distinguished from the roundabout mode taught in the 
arithmetics in common use. The author, it will be seen, is also his own 
bookseller." — Newcastle Journal. ^ 

''Mr. O' Gorman's Intuitive Calculations is the most concise course ever 
published. We some time ago possessed ourselves of a copy of the work, 
an improved edition of which, the author, we believe is about to issue. Its 
contents fully justify its title. It is calculated to be of great service to men 
of business, and, indeed, to all classes. It is a striking example of labour 
and ingenuity on the part of its author." — Stockton Times, 

'* In the present railway era, expedition in most things is desirable ; and 
to a man of business, any method that will expedite calculations and simplify 
accounts, must be of the utmost importance. Such a method will be found 
in Mr. O'Gorman's Intuitive Calculations; and his explanations are so clear, 
that they will be readily understood by every person who has any knowledge 
of figures.** — Nottinghamshire Ghiardian, 

"We have pleasure in drawing attention to Mr. 0*Gorman's improved 
method of acquiring a knowledge of arithmetic. To all persons engaged in 
business, a perusal of this treatise would greatly facilitate the transacting 
of accounts ; and to young persons it may be recommended as a useful 
guide to a most essontial branch of education.*' — Preston Chiardian, 

"Mr. 0'Gorman*s Intuitive Calculations is a well-written and useful 
work, particularly adapted to men in business, with whom training in 
ready calculation ought not to be neglected. An immense waste of time 
is incurred by a defective practice in this respect; and, indeed, than 
arithmetic in general, there is no science where the acquisitions of boyhood 
are less made use of in maturer years. Men of business habits — nay, 
accountants themselves — will often be found spending hours or days in 
multiplying and dividing, adding and subtracting — covering with figures 
a space as great as the wall of a house — ^where the use of the simplest alge- 
braic formulss would have solved the difficulty at an expense of three 
minutes of time and three square inches of writing paper. Mr. 0'Gorman*s 
work is meant, and we think succeeds, in reducing to popular practice the 
principles of this most important branch of education.** — Liverpool Mercwnf. 
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*' We hftTB often wondered at the slaTish adherence of people in buiineM 
to the old system of doing all their calculations bj what are called *Beadj 
Beckoners,' which are as numerous and yarious as the hues of the chame- 
leon. Eyen these ' helps to count* do not saTe calculation, as, were thej 
to meet all possible cases, their bulk would be referable to tiie &TOurite 
exclamation of Dominie Sampson. Any attempt, therefore, to simplify 
arithmetic, so as to make every man and woman their own 'Beady Beckoner 
is a step in the right direction ; and we have much pleasure in calling atten- 
tion to Mr. 0*Gk>rman*8 new system of ItUuiHve CalcuUfHona^ a work 
which we have every reason to believe will, with very little study, supersede 
the antiquated system of dependence on ' Beckoners,* however 'reamr' thej 
may be supposed to be. As a manual for schools, it must be invaluable ; 
and we beheve the work has already been iutroduced into upwards of five 
hundred seminaries.'* — Glasgow CotuiUutional, 

** In the work before us, the methods laid down are easily digested, and 
come within the comprehension of almost any capacity, and the rules are so 
dear •and short, with a reason attached to each, that the mind must be dull, 
indeed, which cannot, after a perusal of it, transact business in the tenth 
part of the time usually occupied on such occasions. There is a brevity, 
with perspicuity, that enhances the value of the book, and, in our opinion, 
it would be well if it were on the counter, and in the counting-house of 
every business-man in the united kingdom." — Stirling Observer. 

InTTUiTiYB Abithhbtic. — " The treatise published under this title by 
the author, Mr. O'Grorman, is really what the advertisement in another 
page asserts it to be, namely, the readiest and most concise method of 
calculation ever published. The rules are brie^ yet perfectly explicit; 
and a reason being attached to each, a lasting impression is thus imparted 
to the youthful mind. The results, too, are given in a sixth part of the 
compass usually occupied by those in similar works. The system of Mr. 
O'Crorman is therefore not only novel but unique. In short, it may be 
denominated the Bayal Mailroad to arithmetic, having obtained the 
patronage of Her Majesty the Queen to the work, 'as a book likely to be of 
great service in teaching ready calculation.* " — Caledonian Mercury, 

*'How many men there are who would be deeply grateful for the ability 
to make their commercial calculations with facility and despatch, but who— 
remembering that they bestowed in their school-days many years of unre- 
quitted labour and anxiety in the endeavour — ^utterly despair of ever being 
able to gain anything like a satisfactory mastery over the science of numbers. 
During the adult l3e, treatise after treatise has been consulted with the 
hope that the secret of success would at length be discovered ; but the 
search for the philosopher's stone to the man of business has been fruitless. 
Calculations have, therefore, continued to go on, even in the nineteenth 
century, at a mere jog-trot pace, and the operations are consequently 
regarded by many men as the most disagreeable, although amongst the 
most necessary, of their commercial duties. A gleam of hope, however, 
may yet be entertained thai the science of numbers will ere long be generally 
considered as one of the most simple and easily acquired accomplishments 
of the age. Mr. O'Gorman, in the work before us, has rendered the study 
of arithmetic exceedingly plain and intelligible, and to those who are accus- 
tomed only to the long and tedious processes hitherto in use, the ready and 
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Concise methods of Mr. O'Gorman will appear nothing less than marvellous. 
The ditif of * the Bule of Three, then puzzles me,' will soon be looked upon 
as a myth of bygone days, and the name of Long Division as a misnomer. 
The author is now on a visit to Norfolk for the purpose of selling his work, 
and has given us — as he is also willing to give to others — a practice 
illustration of the great value of his improved system of calculation. His 
book has already been patronised by royalty, and by upwards of 24,000 of 
the nobility, gentry, professors and merchants." — Norfolk Times. 

"An eighteenth edition of Mr. O' Gorman's work on Intuitive Calculationsy 
making in the whole 24,000 copies — has just been issued of this valuable 
educational work. This is a great fact, incontestably proving that a publi- 
cation which received the high sanction of the most illustrious personage 
in the realm, — Her Majesty the Queen having pronounced it ' a book likely 
to be of great service in teaching ready calculations' — has obtained, in an 
almost unexampled manner, the warm encomiums of the metropolitan and 
provincial press — ^and which has been patronised by the bankers, gentry, 
and merchants of the kingdom, has also found favour vnth the great 'body 
of the public, for whose benefit it was chiefly designed. All the rules are 
short, simple, and easily understood ; the examples numerous and appro- 
priate, and the whole is of a thoroughly useful and practical character, so 
that it may be mastered, without much difficulty, by those whose early 
instruction has been neglected, and may be perused with advantage to the 
most accomplished arithmeticians. Mr. O' Gorman deserves credit for his 
industry, and it is satisfactory to know that his talent is meeting with an 
iEkdequato reward." — Literary Chtardian, 



ft 



In a commercial community like this, a thoroughly practical and facile 
work on figures and trade calculations, cannot be too highly appreciated. 
A production of this character is now before the public of this country ; 
and ihe opinion expressed by merchants, and many of our contemporaries, 
warrants a recommendation of Mr. O'Gorman's book." — Newport Merlin. 

'*Any work that will simplify the use of figures, and give facility in cal- 
culations, must be acceptable to a mercantile community, to whom time is 
money, and accuracy of unspeaking importance. Mr. O' Gorman appears, 
in the work before us, to have made a large stride in this direction, and the 
opinion we express is concurred in by some of the most celebrated com- 
mercial notabiUties of the day." — Star of Ghoent. 

"A system of arithmetic, under the title of Intuitive Calculations^ is now 
published, and has already reached its eighteenth edition. The system has 
been spoken of by high and competent judges, as the best ever published — 
both for clearness and accuracy. The work is of the greatest value to all 
engaged in mercantile pursuits." — Cambrian. 

"From the few examples we have studied, we have no hesitation in 
saying Mr. O' Gorman's system must prove of infinite advantage in rapid 
calculation, and an immense waste of time vnll be avoided. We observe 
testimonials of the press from almost every part of the kingdom which 
Mr. O'G^rman has visited, and the fact of his work having attained an 
eighteenth edition of 24,000 copies, demonstrates that the praise bestowed 
upon it is not unmerited." — The Welshman, 
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"We faftTO seen a syBtem of arithmetio, which its author, Mr. O'Gbrman, 
has entitled ItUmtive CdlculaUons, It has attained an eighteenth edition, 
and is accompanied with a body of oommendatoiy notices from competent 
judges, who have tested the value of the work. The system appears to us 
to possess the double merit of clearness and conciseness ; and will, doubt- 
less, greatly facilitate arithmetical operations." — Swansea Herald. 

''After a necessarily cursory glance at Mr. O* Gorman's work, we are 
enabled to state that it appears to be ingenious, and well-adapted to aid 
persons in rapidity of calculation, by giving them concise and tolerably 
easy rules, which materially shorten many arithmetical processes that are 
usually of a lengthy character. As the object of the ingenious author is 
eyidently a saving of time and labour, he may surely congratulate himself 
on having attained that result." — Bristol Times. 

Iktuitiyb Calculations. — ^'A work on this subject has been published 
by Mr. 0'Gk>rman, a gentleman who recently visited this neighbourhood. 
The old system of arithmetic is metamorphosed, and the system of calcu- 
lations is such, that eveiy person engaged m business should be acquainted 
with it. A more valuable work for the trading community could not be 
published, and we cordially recommaid it to them." — Oxford Oazette. 

*^ We have received copies of two works from the pen of D. 0*Gk>rman, 
entitled respectively, Intuitive Calculations and A New and Comprehensive 
System of Self-Instruding Book-keeping. In our case, these works have 
caused two very different feelings to manifest themselves. Viewing the 
superior facilties which Mr. O' Gorman's system afford for compassing, in 
the shortest possible time, the largest amount of arithmetical knowledge, 
we have given way to the regret that he did not live some score years 
earlier. We can now appreciate what an amount of laborious exercises 
would have been spared to the stock of our mental energies. Such were 
the reflections that first presented themselves ; but the selfishness of the 
thought soon gave way to the more generous one, that the present race of 
learners may, U they are wise, find an easier path, and a more 'royal road' 
to arithmetic than we had in our younger days to traverse. We do not 
now speak of Mr. O'Gorman's treatises as those just ushered into light, 
although not until lately has our attention been drawn to them ; still they 
have been for some time before a large portion of the public. Mr. O' Gorman 
being one of those who think that business is never as well performed by a 
deputy as it is by the principal himself in person, he has but recently 
visited Sheffield. ' Every author his own bookseller ' is strikingly exem- 
plified in the present case. As far as Mr. 0'Gt)rman has published himself, 
the highest praise has been bestowed on the merits of his treatises : the 
Arithmetic has already reached an eighteenth edition, and although late, 
4Btill we are glad, even now, to add our testimony to the value of his 
labours." — STieffield Free Press, 

"Being anxious at all times to forward works of a useful character, we 
have great pleasure in recommending to our readers, O'Gorman's new 
Intuitive Calculations, believing as we do, that the work is one of the most 
valuable acquisitions that has yet been produced in reference to the branch 
of education on which it treats. Mr. O'Gorman has succeeded in simplify- 
ing arithmetic, so as to render it easy of acquisition by the humblest 
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cspaoitj, without the aid of a teacher. Abbreviating the process of 
education is one of the advantages which may be calcidated upon in these 
days of improvement. There are few who have passed their pupilage who 
will not have felt they have been led through a long and intricate path. 
Q^eir grammar and spelling-books were dry and tedious productions ; so 
were their arithmetics. Each has imdergone various simplifications, and 
the young student has had a view of the thorns cleared from his track, 
which, however, in some important branches of education is yet beset with 
many difficulties. We are glad that another successful experiment has been 
made by the author of the above work, whose system has drawn forth the 
highest encomiums from preceptors of undoubted respectability. The work 
has passed through eighteen editions, and 24,000 copies have already been 
circulated." — JSuddersfield JExaminer. 

*' If there is one thing more than another in which the youthM mind is 
tampered with at school, it is in the intricate and laborious calculations im- 
posecl upon it, regardless eitlier of the imperfect knowledge that must 
necessarily be imparted, or the distaste that must inevitably be produced 
by such a system. We know of no more important element in the educa- 
tion of the young than the science of arithmetical calculations, not only 
tending as it does to impart a knowledge upon which must depend the 
future success of the man in a busmess and commercial point of view, but 
as well to induce a habit of thought and a power of deduction in regard to 
principles and things affecting his moral and social welfare. To prepare 
the mind effectually for this result, it is essential that the medium of im- 
parting such knowledge should be reduced to the greatest possible degree 
of simplicity both in thought and expression ; and it is the achievement of 
this purpose that entitles Mr. O'Grorman to the thanks of the community. 
The work has already passed its eighteenth edition, and we think no greater 
proof of its merit can be requiml, although we may add it comes before 
the world with the especial recommendation of royalty itself Her Most 
Ghracious Majesty having been pleased to accept a copy of the work, and 
caused to be forwarded to Mr. O'Gorman a testimonial of her approval of 
'its great service in teaching ready calculations.' Mr. O'G-orman is now in 
this town, with a view of extendiag the sale of his book, and we have little 
doubt he will meet with that success which has attended his efforts in 
other large and important towns." — Flymouth Mail, 

'* Every one who entertains a recollection of the labour which the mastery 
of the arithmetic in use in public schools entailed on his youth, will welcome 
the appearance of Mr. O'Gorman's work with extreme satisfaction. He 
has rendered the science of numbers extremely plain and simple, and has 
produced a work which will not only greatly facilitate the study of arith- 
metic amongst the youth of the kingdom, but will prove of immense value 
in the counting-house or behind the counter. It must have been a matter 
of no small gratification to the author, as it is a high honour to receive from 
Her Majesty the Queen, an intimation of her high approval of the work, 
and that she has extended to it her royal patronage ; but in addition to that 
he has received from the public the stnking proof of their warm appreciation 
of its merits by calling for eighteen editions amounting to 24,000 copies, in 
the short period since its first publication." — JPUfmouth Jowmal, 

''The object of this book is to supply methods of concise calculation for 



LITERARY NOTICES. 11 

all daises of business transactions, such as are not taught in the ordinanr 
books ot arithmetic, bat are constantly wanted in the counting-house. It 
comprises in the first place, a very complete set of tables of ooms, weights, 
and measures, both of our own and of other countries ; and secondly, sup- 
plies to the man of business tables and rules for the rapid calculation of 
almost erery kind of account that can occur. It is surprisinff that some- 
thing of this kind should not have been attempted before on the extensive 
|Uan which is here carried out, as almost erery accountant is in practice 
perpetually compelled to desert the ordinary tedious methods given in the 
common books of arithmetic, and to have recourse to some such processes 
as are here set forth in fuU and complete detail, in order to shorten and 
fikrilitate his work. Mr. 0*Gk>rman'8 work seems to be admirably calcu- 
lated to supply a want that must have been long felt by men of business, 
and eveiy counting-house, we think, ought to have a copy. That the book 
has been pretty well appreciated, is proved by the circumstance that the 
copy which lies before us is of the eighteenth edition." — West Briton* 

** We have been shown a book containing an exposition of a new and 
concise method of arithmetic, which appears at a cursory glance, to present 
great advantages over the system now in use. The author of the work is 
Mr. 0'Gt)rman ; and as a proof of its popularity, we may state that it 
has reached the 18th edition and that as many as 24,000 copies have 
been sold. By the study of this work the old-fashioned and complex 
system of aritlunetio may be entirely discarded, and a much more simple 
one substituted in its stead." — Essex Gazette, 

O'GosKAsr's luTUiTivJi Caloitlations. — "For the superior character 
of this volume, it wiU suffice to point to the fact of its having been 
introduced into upwards of 500 scnools, and to state that it has already 
reached its 18th edition. To all to whom the saving of time and labour 
is an object — ^instructors, pupils, merchants, shopkeepers, &c., — the work 
must be invaluable." — Dover Telegraph. 

"Ml, 0*Gorman's work will be found of the greatest use in facili- 
tating mental calculations, as weU as making the student familiar with 
the ordinary arithmetical processes. The copious tables of coins and ex- 
change, and for the reduction of weights and measures, add greatly to 
the value of the treatise. We do not wonder that this little work, which 
has attracted the commendation of royalty, should have, as we are glad 
to learn it has, become extensively popular." — Northern Whiff, 

" The process of arithmetic, formerly so tedious and complicated, has 
been wonorously simplified within the last half century ; and the Intuitive 
Calculations of Mr. D. O' Gorman adapt the various improvements in so 
happy a manner that, when combined with the additions which may claim 
originality, there appears truth in the Author's representation — that it is 
* the readiest and most concise method ever published.' It is certainly 
very concise and ready, and he has cause to be proud of the little work. 
Arithmetical results are obtained by it with almost algebraic quickness. 
Q^e manual is a very useful one." — Sharpens London Magazine, 



TESTMONIALS. 



Eojal Mint, London, June 28th, 1857. 

Deab Sib, — I have read with great pleasure your last edition on calcu- 
lations, the easiest and the best I have ever met with. I have shown it to 
mj friends, engineers, and moneyers, who are all unanimous in pronouncing 
it the most useful book thej have ever seen. 

Mr. D. O'aorman, ' WILLIAM BUCKLE, 

13, Smithy Door, Manchester. Boyal Engineer. 



Nautical Almanac Office, 3, Yerulam Buildings, 
Gray's Inn, July 15th, 1857. 

Deab Sib, — Accept my thanks for the copy of the eighteenth edition of 
your Intuitive Calculations you were kind enough to send me. It is cer- 
tainly a departure, in the right direction, from everything of the kind 
which has preceded it. The whole book bears indelibly the stamp of 
originality, and its usefulness in the ordinary business matters of life is 
strikingly apparent. The rules are written in a clear and pleasing manner, 
which, with the various notes, are exceedingly well calculated to create that 
feeling of interest so essentia to the acquisition of commercial knowledge. 
Large as has been the sale of the work up to the present time, it falls short 
of what its merits deserve. 

I am dear Sir, faithfully yours, 

EIOHAED FAELEY, F.E.A.S., 

Chief Calculator in the Nautical Almanac Office, Londoner 

Mr. D. 0'Gk>rman, 

13, Smithy Door, Manchester. 



Cambridge Observatory. 

Deab Sib, — I hare carefully examined the eighteenth edition of your 
Intuitive Calculations, and have great pleasure in bearing testimony to 
the ingenuity of your rules, which produce such brevity in operation. You 
have arranged a system that must render great and important service to 
the mercantile community, as well as to the rising generation, notwith- 
standing that many have grappled with the subject of which you treat. 
Some brought out works obscurely written; whilst others were found 
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mote oumbrous than even the common routine ; but the ease with which 
you amve at conclusions, and the concise and clearly-developed rules, aa 
well as the simplicity of your methods, belong to a different order, and must 
be incalculably invaluable in the various mercantile pursuits in life. No 
branch of mercantile calculations appear to be overlooked in your treatise, 
and the brevity with which you calculate the most minute fraction, at once 
show that you were fully competent for the work you had undertaken. 
Indeed, I do not wonder at the numerous list of subscribers that fill your 
pages ; and, I have no doubt, the more your^tt^ is known, the more will 
the public appreciate the services you haffKndered to the busy part 
of mankind. 

Wishing you every success, 

I am, Sir, respectfully yours, 

Mr. Daniel 0*Gorman, JAMES BBEEN. 

13, Smithy Door, Manchester. 



Sib, — The Committee of the Manchester Free Library and Museum 
have received your book on Intuitive Calculatiqnt^ and request me to 
return you their best acknowledgments and thanks. 

I have the honour to be. Sir, 

Your most obedient Servant, 

JOHN POTTER, M.P., 
Mr. D. O'Gorman, Chairman. 

13, Smithy Door, Manchester. 



Glasgow Athenaeum. 

Deab Sib, — I have carefully examined your work on concise calculation, 
and have no hesitation in bearing my humble testimony that it is incom- 
parably the easiest understood, and by far the most complete of any work 
hitherto published on the subject. I am sure it only requires to be known 
to be placed in every office and counting-house in the United Kingdom : 
it is also adapted for a class-book in every public and private school, aa 
its simplicity renders it of incalculable value to the student. In the 
hands of f&thers and mothers, their children can progress with ease and 
&cility in the solution of numerical calculations, by its plain and unerring 
guidance. I shall merely repeat that your little book is the most complete 
important, easy, and useful work that has ever issued from the press on the 
Bu bje ct of concise arithmetic. 

Wishing you a long life to exercise your genius and talents for the benefit 
of mankind, 

I remain, dear Sir, fjEuthfully yours, 

JAMES Mo KENNA, 

Vice-chairman of the Board of Directors of the 
Glasgow Athenseum. 
Mr. D. O' Gorman, 

13, Smithy Door, Manchester. 
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Charlotte Square, Newcastle-upon-Tyne. 

I have carefully looked through Mr. O'G-orman's admirable little treatise 
on arithmetic. Its tables are of the most useful description. Its rules are 
given with clearness and precision, and constitute it the very best manual 
I have seen of rapid and expeditious calculations. Portions of it show that 
Mr. O' Gorman has sounded the depths of the profoundest parts of Arith- 
metical science. I have been delighted with his book, and sincerely hope 
that its sale will be in exact proportion to its utility ; and then, if the 
author be not remunerated sufficiently for the usefulness and clearness of 
his labours, there is no truth in the most golden rule of the important 
science, to the elucidation of which he has dirocted his talents. 

Mr. D. 0'Gk>rman, CHABLES LABEIN, M.D. 

13, Smithy Door, Manchester, 



Laucashire and Yorkshire Bailway, 

General Manager's Of^oe, Manchester. 

Deab Sib,— -I duly received a copy of your new Intuitive CalculaUonSf 
and I can assure you, the methods adopted therein are &r beyond what I 
expected. A good knowledge of the tables, I find, is all that is required to 
glide easily into the midst of calculations, which, except by your ingenious 
invention, would be most tedious and cumbersome. I am very much inter- 
ested in your book, and glad to find you have such extended patronage 
among nulway managers and clerks. Your rules for calculating the car- 
riage of goods and clearance house, must be invaluable in that department, 
the adoption of which will greatly lighten the drudgery subject thereto ; 
and the sooner your system is adopted in such places the better. In fact I 
find nothing omitted m general use for the business man. 

I have o^y to add that I wish you success, and glad to find you are gone 
to press with a new edition. 

I am, dear Sir, 

Very truly yours, 

' M. P. FBNNELLY. 
Mr. D. 0'6h>rman, 

18, Smithy Door, Manchester. 



ADVICE TO YOUNG MEN. 



"Good rnlei acted npon are the ainews of cliaraeter.** 



My dear Friends, — Read, mark, and digest the following lines : 
they were written for the henefit of young men, and it is hoped 
many will profit by them. 

First, — Observe strict integrity in all your conduct. Never 
make a promise which you have not a reasonable prospect of 
fulfilling; and, when once made, use every exertion in your 
power to accomplish it. To be successful in the performance 
of your duties, ^rst learn to do everything well, then learn to 
do it in the least possible time ; by continued and persevering 
efforts, both will become easy and habitual to you, and the 
habits thus formed will be of incalculable benefit through life. 
Make it a matter of principle to discharge all the duties assigned 
you to the best of your ability ; endeavour to do more than is 
expected of you, rather than less, for by so doing, you will not 
fail to acquire the confidence and respect of your employer. If 
you find that you cannot accomplish all that he may require of 
you, notify him thereof in season, that his expectations in regard 
to you may not be disappointed, nor his business unnecessarily 
retarded^ and your own credit will thereby be saved. 

Second. — ^As we become attached to those who take pleasure 
in our business, and in promoting our interest, it may be received 
as a maxim, that the more you are doing for your employer, the 
more you are doing for yourself ; as by that means you are per- 
fecting your own usefulness, and increasing his favourable opinion 
of youy to deserve which, should be your constant aim, and which 
will, in after life, be to you a source of much credit and satisfac- 
tion, and often of very great advantage. 

Third, — At all times show proper respect to your employers 
and superiors in station, and take pleasure in obliging them. 
Keep the secrets of your employers inviolate; relate none of 
his business to his or your most intimate friends ; it would be 
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manifest treason on your part to do so ; besides, too, it is as 
much his property as the money in his drawer. Your time is 
the property of your employer ; do not, therefore, absent your- 
self during the hours of business without his permission. 

Fourth, — Never permit others to injure your employer, or 
abuse his confidence, without giving him notice, for your own 
character is concerned in it as well. When sent an errand, or 
requested to attend to any special duty, use despatch, and make 
a report inmiediately on the performance thereof ; as it frequently 
happens that matters of importance are connected therewith, 
which may require immediate attention. 

Fifth. — Let the duties of each day be regularly performed 
even if extraordinary effort be necessary. Do everything in its 
proper season, and postpone nothing which you can conveniently 
attend to. Undertake but one thing at a time, and pursue it, if 
possible, till accomplished. Let there be a distinct and separate 
place for everything, and keep everything in its place. 

Sixth, — ^Keep an account of your expenses, and economise 
your mdney as well as your time : your future happiness and 
respectability will depend, in a great measure, on the proper 
use of both. The celebrated Duke de Sully, the great French 
statesman, ascribed his success in life to the strict economy 
observed in his youth. Should you meet with difficulty in the 
performance of your duties, do not be discouraged on that 
account, for you will overcome them all by perseverance. A 
sound and discriminating judgment is particularly necessary in 
buying and selling. As the skill of a physician consists in 
ascertaining the precise nature of a disorder from the symptoms 
it presents, and as this skill cannot be acquired without diligent 
and extensive observation, in like manner the cleverness of a 
tradesman chiefly consists in being able keenly and correctly to 
perceive the value of the article in which he traffics ; nor can 
this acuteness be obtained without vigilant attention, or, in other 
words, without considerable mental exertion. 

Seventh, — ^The careful observance of those rules will enable 
you to get through with your duties, not only to the satisfaction 
of your employer, but even to your own advantage ; and if you 
are careful to observe them conscientiously in the several respects 
in which they are laid down, you may reasonably expect the 
blessing of Providence will rest upon you, and you will not fail 
to reap your reward in due season. 

Eighth, — To those young men who are entering as mechanicsy 
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we would say, let it be your strong and abiding determination 
to become master of your art or calling, whatever it may be. 
Study it deeply, and in all its branches. Resolve to be ignorant 
of nothing that pertains to it. Strive to acquire despatch with 
cleverness in performing all its duties, from the most trivial to 
the most momentous. This habit you will not fail to acquire, if 
you make it a rule to do ever3rthing in the best and quickest way 
you possibly can. Many a bungling, good-for-nothing workman, 
has become such, not for want of capability, but for want of 
desire to excel, which has led him to contract the habit of doing 
everything in a careless, slovenly manner. Be not satisfied with 
learning your business by rote, and of attaining that manual 
dexterity which careful practice will ensure ; but endeavour to 
form comprehensive views of the nature of your profession. 
Examine and become familiar with the scientLQc principles on 
which it is foimded. This will teach you the best meUiod of 
conducting the operative part of it ; it will enable you to account 
for strange appearances, and to deal with new cases, of which, if 
you are ignorant, would be inexplicable and embarassing. And 
there is scarcely any department of manual occupation, however 
mean, which does not involve philosophical principles, the know- 
ledge of which it is, therefore, the interest of all workmen to 
obtain. 

THE AUTHOR. 
Ma/ncheHer^ 1857. 



ADVBETISBMENT. 



The exteneive sale, and still pTeaaing demand, for the new 
Intuitive Calculations, obliges die authoi to meet the anxious 
wishes of the numerous puhlic who have so liberally patronized 
him in the sale of the nineteen former editions, and therefore he 
requires little apology in introducing a twentieth. 

To the present edidon many useful rules are sdded, and 
new diacoveries made ia the application of figures, which the 
Philomath, the man of genius, and the mercantile man, will 
find well calculated to assist him is transacting the ordinary 
business of the day with accuracy and despatch, and in the 
tenth part of the time UEually retjuired or laid down ia the 
common school arithmetics, and all so plain and intelligible, 
that the plan of operation is brought unoer the comprehension 
of the weakest capacity, and it not convenient the system can 
be acquired in ten or twelve weeks without the Bl^of a master. 
Neither pains nor expense have l 
present edition of the greatest i . ^ __. 
mechanic, the accountant, and tUil 
smart and ready calculators, n 
tion, and all with such facility t 

I result. All that is required b 
the tables to put the phm u 
committed, the i 
discovered, ana i-!i 
asideoffigu,!.;, i>i 

It is Bcknawli'i 
nay, some 
entering ' 
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To the nobility, gentrj', professors. tt<Lkchcrs, merchants, and 
traders, he tenders his womioat ihanks and acknon'1ed|,'iiicnt for 
theii liberal support ; and thu sinoTC wish of his heart is, that 
each and every one into whose hands tlic piciicnt edition may 
fall, will reap the benefit intended by him, 

Ab the tables arc of the greatest importance, and in fact may 
be called the buttress of ,-lII calculations, wc would beg the most 
serious attention of our young friends to study them mtli 
accuracy, and not only that, hut to commit Ihciii to memory, 
and to observe the general rule kid down by a judicious author, 
"that atu/thing ti'ell hioirn should not be too long dwelt u/wn, nor 
anything imperfectly knoini passed over." The simple and com- 
pound rules, with their variations, being well understood, tho 
calculations after become simple, and all mercantile transactions 
rendered familiar, the principle being baaed on two numbers, 
13 and 940 ; I'i pence being a shilling, and ^411 pence a pound, 
these two numbers are, of course, applied in all cases, according 
to onr present computation ; l^bcing brought up to ^in by an 
equation, with tho smallest fraction, and MM to infinity in a 
nmilar manner. A perfect knowledge of the money tables, 
togetlier with these new composite tables of 1^ and S40, 
with their fractions, are essentially' necessary in om prOBent 
system ; but as the decimal system of computation may, at no 
'iBlMit period, be brought into operation, tho author hiu 
mded tho primary rules of that system, together with tba 
1 coins, with new tables, showing the integral quaatitf n 
'a money, in Heights, and meusures, which win w^ 
Bktant or mechanic to arrive at results in a loomfflty 
I Bfi much as is necessary to preparo tfaeputft?; 
i and important change conleniplnled by d 
.,.«. onii oi, the pound sterling wiB ^ 
I to knowit ti«^ 
I be florins, i " 





INTRODUCTION. 



As the common arithmetics of the day contain much matter 
with which there is no ahsolute necessity that every pupil 
should make himself acquainted ; and as these books generally 
&11 into the hands of those who have no time to waste in 
attaining ready calculations, this work, indiscriminately, is 
intended to assist them in the accomplishment of so desirable 
an object "We have, therefore, carefiilly studied what course 
should be laid down in a matter of such importance, and we 
trust the rules and examples will be found to suit the object in 
view, viz., — ^the rapid improvement and easy access of the 
pupil to ready calculation. We venture to assert that, in the 
following treatise, such a system of science and practice will 
be found, as to convince our readers they never met with 
anything more suitable to their avocations and wants. We 
purpose to lay down such rules, principles, and systems, that 
every schoolboy, and those of the most dull apprehensions, will 
receive such benefit and instruction as no odier work on the 
subject can afford. After our young friend has made himself 
master of numeration and its dependent principles, we then 
recommend to his most serious perusal, die definitions and 
tables in the first part of the work : these, if properly attended 
to, will serve him in the whole course of his studies. Many 
excellent accountants have been wandering in the dark, merely 
through want of such assistance. If the pupil's time and genius 
afford the opportunity of committing to memory our demon- 
strations, so much the more will he profit ; but if these favour- 
able circumstances occur not, then let him carefully attend 
to the tables; and we assert, roundly, so complete a set of 
tables, of coins, weights, and measures, were never before pub- 
lished ; a perfect knowledge of which will serve every student, 
be his intended profession what it may. In the whole, the system 
will be found of the greatest importance, and the pupil, there- 
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fore, according to his ability and taste, should attend to it closely, 
and make it his study never to pass over any rule without 
knowing its meaning, nor dwell too long on any case perfectly 
understood. 

Surely, short and easy methods in accoimts give the pre- 
eminence ; and, indisputably, this system contains more thereof 
than any other before published. The simple niles are laid 
down in a maimer not hitherto given by any author ; and what 
is commonly called Long Division — a rule occupying so much 
time and difficulty to the learner, and trouble to the teacher — \a 
illustrated by examples, showing the quotient in one line at the 
bottom, like Short Division ; thus saving much time and labour 
to master and scholar. In the compound rules will also be 
foimd many useful hints and methods, entirely suited to the 
business of the day, and well worthy of perusal; and these 
methods, when fully understood by the pupil, will qualify him 
to pass through the general routine of business with that adroit- 
ness and facility with which every one aspiring to become a 
good accountant should make himself acquainted. 

From these general observations on the work, we apprehend 
our readers will be better qualified to go through the system 
than if left entirely to their own judgment. True, indeed, the 
work speaks for itself ; but still we think there is an absolute 
necessity in pointing out the improvements and originality in 
which our system exceeds others, in directing the attention 
more fully to those advantages so necessary both in theory and 
practice. 

We hope that the judicious teacher, who has his pupil's 
interest at heart, will carefully direct him to study these short 
rules and methods with the most ardent attention, and that 
neither prejudice nor long contracted habits will prevent him 
from at once introducing a system that will be creditable to 
himself and beneficial to the youth committed to his care, which 
he must see, will assist the pupil in his ordinary concerns in 
after life, and give him a taste in the meantime for proficiency 
in numbers, which nothing but such brevity of operation could 
produce. 

Teachers will find this work of the greatest importance to 
themselves and scholars. The number of examples suited to 
all ranks and professions, with the shortest methods possible of 
solution, and the whole deduced from rational principles, will 
leave nothing wanting for their use and information. 



22 INTRODUCTION* 

Foreign exchanges by the chain rule are copiously given at 
the end of the work, which will be found of great utility to 
merchants and traders who reside in seaport towns, and who 
transact business with foreign nations. The appendix on deci- 
mals, with the new tables, showing the integral quantity in 
decimals, money, weights, and measures, will also be found 
interesting. No business man ought to be without a knowledge 
of computing by this useful and expeditious method ; and it is 
to be hoped many will avail themselves of the system we lay 
down. In fact, neither labour nor expense has been spared to 
render the work worthy of the highest patronage royalty could 
bestow, with which it was honoured on its first appearance ; nor 
has anything been .omitted to promote the accession of the pre- 
sent edition into every coimting-house, ojQBice, and school in the 
united kingdom. The author, therefore, presumes on the con- 
tinued support of an enlightened public ; and if nothing accrue 
but the diffusion of his plan of ready calculations throughout 
the rising generation, he rests quite satisfied his readers will 
benefit by it, and he will have attained his object. 

THE AUTHOR. 

McmchesteTf 1858. 



INTUITIVE CALCULATIONS. 



DEFINITIONS. 



1. — Calculation is a method which teaches how to apply the 
relation of numbers one to another, and by them deduce pre- 
cepts of computation relative to the affairs of the busy part of 
mankind. And, in reality, there are but two primary operations, 
from which the rest are all branches, viz., — Addition and 
Subtraction, as will be clearly demonstrated. Multiplication is 
but a contracted method of Addition, and Division a contracted 
mode of Subtraction 

2. — The most part of the objects of our knowledge may be 
said as being capable of augmentation and diminution ; and our 
ideas of things, as far as they have that tendency, are what we 
call quantity, by which word may be comprehended whatever 
can be properly said to have parts. Under this definition we 
may class extension, weight, motion, time, &c. The one being 
taken, greater or less, heavier or lighter, swifter or slower, in 
proportion to one another of the same kind ; and, since the 
primary property of quantity is the being capable of more or 
less, quantities may be added to, subtracted from, or multiplied 
by one another, and consequently divided into the parts they 
contain. 

8. — ^Unity is a quantity, which is determined in order to be 
represented, or to be divided into parts : in the first case it is 
called integral, in the second fractional : as a bushel of oats, or 
6 bushels, &o.; i of a bushel ; an i, &c. Here the two integrals 
are separated by 1 and 6, and the two fractions by i and i. 

4. — Number is many composed of units. 

5. — A number is said to measure another, when the lesser 
being taken a number of times, is exactly equal to the greater, 
as 8 measureth 24, because 3 times 8 make 24. Unity measureth 
all numbers. 

6. — One number is a multiple of another, when the less mea- 
sureth the greater, or when the greater containeth the less a 
number of times exactly. 

7. — An aliquot part of a number is that which measureth the 
said number without a remainder. The number 2 is an aliquot 
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part of 10, being taken 5 times ; but 8 is an aliquant part of 10, 
because it does not measure 10 without a remainder. Therefore 
any nimiber that measures another number without a remainder, 
is called an aliquot nimiber ; and any number that does not 
exactly measure another nimiber, is called an aliquant number. 

8. — ^Numbers consist of digits, articles, compoimds, whole, 
broken, mixed, &c, 

9. — ^Numbers are equal, unequal, eyen, odd, eyenly even, 
eyenly odd, oddly odd, composite, plain, solid, perfect, harmonic, 
square, cube, &c., &c, 

10. — ^Equal numbers are such as contain an equal number of 
units. 

11. — ^Unequal numbers are those whose number of units differ. 

12. — An even number is that which may be divided into two 
equal parts. 

13. — ^An odd number is that which cannot be divided into two 
equal parts. 

14. — A number evenly even, is that which an even number 
measureth by an even number ; such is 24, which is the even 
number 6 measured by the even number 4. 

15. — ^A number evenly odd, is that which an even number 
measureth by an odd number : such is 12, when the even number 
4 measures by the odd number 3. 

16. — ^A number oddly odd, is that which an odd number 
measureth by an odd number : such is 21, which an odd number 
7 measureth by an odd number 3. 

17. — ^A composite number is that which some certain number 
besides an unit measureth, and consequently hath several aliquot 
parts : such as 4, 6, 8, 10, 12, 14, 16, and infinite others. 

18. — ^Plain numbers are such as are made of the multiplication 
of two, as 6X2 are 12. 

19. — ^A solid number is that which is produced from the mul- 
tiplication of three numbers ; and the numbers that multiply one 
another are called the sides of the solid number ; consequently 
every solid number is composite. 24 is a solid number, because 
it is made by the multiplication of three numbers, 2, 3, and 4 ; 
for 2X3=6, and 4X6=24. 

20. — Perfect numbers are such, whose aliquot parts added 
together are equal"* to themselves : as 6, whose parts are 3, 

* If a series of numbers oontinually proportionate from unity in a dupli- 
cate ratio be continued until their sum be a prime number, the sum bcong 
jBoliiplied into the greatest term, shall produce a perfect number. Hence^ 
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2, 1=6. The second perfect number is 28 ; for all the aliquot 
parts thereof are 1, 2, 4, 7, 14, which, added together, make 28. 

21. — ^Harmonic numbers are such, that the aliquot parts of the 
one collected are equal to those of the other. 

22. — ^A square number is that which is made by the multipli- 
cation of two equal numbers ; or by the multiplication of any 
number by itself, which is called a square root. The first square 
in whole numbers is 4, which is made by multiplying 2 into 
itself; the second is 9, which is found by 3x3 and so on to 
infinity. 

23. — ^A cube number is that which is made by the multipli- 
cation of three equal numbers ; the number itself is called a 
cube root. The first cube except 1 is 8, which is found by the 
multiplication of 2 thrice taken: 2X2=4 and 4X2=8. The 
second is 27, which is made by the multiplication of 3 taken 
thrice, as 3X3=9 and 9X3=27. 

24. — In numbers, the ratio or proportion is the mutual 
habitude of two numbers to one another, and is twofold, either 
in respect of quantity or quality. In respect of quantity, it is 
considered between two numbers ; the first called the antecedent^ 
the second the consequent, and is equal, as 3 to 3, or unequal as 
the greater to the less, 6 to 4, or the less to the greater, 4 to 6. 

In respect of quantity, which produce a similitude of reasons 
called proportion, it is considered between more than two 
numbers ; for though the reason of two nimibers, may be had as 
before, yet a similitude of reasons cannot be found, imless the 
numbers be more than two, and is threefold. First, in respect 
of their difference ; second, of their quote ; third, in respect of 
both. 

Of the first, ariseth Arithmetical proportion ; of the second. 
Geometrical proportion; of the third, Harmonical proportion. 

A Theorem is a proposition whose truth is to be demonstrated. 

A Problem is a proposition of something to be done or dis- 
covered. 

A Lemma is a Theorem, instructive to some subsequent pro- 
position, to shorten the proof or practice of it. 

by the above, may be found all the perfect numbers ; because the sums 
of 1 and 2 are 8, a prime number, 8x2=6, the first perfect number, 
whose aliquot parts are 1, 2, and 3 ; and because the sums of 1, 2, and 4, are 
7, a prime number, 7 multiplied by the greatest aliquot part 4, make 28, 
the second perfect number, whose aliquot parts are 1, 2, 7, and 14. Again, 
the sums of 1, 2, 4, 8, and 16, are 31, a prime number =31 x 16=496, the 
third perfect number. The aliquot part of the next are 1, 2, 4, 8, 16, 81, 62, 
124,248. 
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AXIOMS. 



A Corollary is a proposition gained by one whose truth is 
evident from the truth or demonstration of another. 

A Demonstration is an infallible proof of the truth or falsity 
of propositions. 



AXIOMS. 



1. — Those things which are equal to the same thing are equal 
to one another. 

2. — If equals be added to equals, the whole will be equal. 

3. — If equals be taken from equals, the remainder will be equal. 

4. — If equals be multiplied by equals, the product will be equal. 

5. — The whole is equal to all its parts. 

A Postulate is something granted on which to found a proof. 

An Axiom is a proposition whose truth is self-evident. 

A Proposition is whatever is affixed or proposed, either as 
matter of assent, practice, or speculation. 

Propositions are divided into Theorems, Problems, Lemmas, 
and Corollaries. 

Numeration is the first principle part of Computation, and 
teaches how to read, write, value, or express any number of 
figures, and consists of two parts. 

1. — The due order of setting down figures. 

2. — The value of each figure in its proper place. 

DOTATION AND NUHESATION TABLES 

Are ihejlrst paHs of Arithmetic and shows how to note down, enumerate, 

and read the value of numbers, 

PLACE 



let. — Units* 

2nd.— Tens 

3rd, — ^Hundreds 

4th. — Thousands 

5th. — ^Tens of Thousands 

6th. — Hundreds of Thousands 

7th. — Millions 

8th. — Tens of Millions 

9th. — Hundreds of Millions 

10th. — Thousands of Millions 

11th. — Tens of Thousands of Millions 
12th. — Hundreds of Thousands of Millions 



eq 



CO 



CO 



(M 

CO 



CO 

to 

CO 



CO 

ta 

CO 

'!> 

•00 

•oi 
•N 

•CO 



r fl 



CO 



h 



* The first period is called Units, the second Millions, the third Billious, the fourth 
Trillions, the fifth Qnadrilllons, &c..and so on to Qointillions. Sextillions, Septillions, 
Octillions, &c. ; and when the popil can read one period well| he may read any length 
ot figures whatever. 



NOTATION AND NUMERATION TABLES. 



27 



13th.- 
14th.- 
16th.- 
16th.- 
17th.- 
18th.- 

19th.- 

20th«- 

2l8t— : 

22iid. 

23rd.- 

24th.' 

25th.- 



-Billions. or Millions of Millions ... 
-Tens of Billions 

-Handreds of Billions 

-Thousands of Billions 

-Tens of Thousands of Billions 
-Hundreds of Thousands of Billions 



Trillions 

Tens of Trillions 

Hundreds of Trillions 

-Thousands of Trillions 

Tens of Thousands of Trillions . . . 
Hundreds of Thousands of Trillions 
Quadrillions 



I. .. 

n. .. 
in... 

IV... 

V. .. 

VI... 

vn. 
vnL 

JJL. ..» 

<^. ••. 
JLL. ... 



... One 
... Two 
... Three 
... Four 
... Five 
... Six 
... Seven 
... Eight 
... Nine 
... Ten 
.^. Eleven 



XII. ... 

xni.... 
xrv.... 

■2L\ m ... 

XVI. ... 

xvn. 
xvin. 

A .I A . ... 

A . A .. ... 

XXX. 

XL. ... 



... ... 

■a* ... 

.. . 

... 

... ... 



... 



... 



• a . 



... 
... 
... 

... 
.-. . 
... 
. • • 



■ a* 



«a.^ 
•••^ 

•••00 
•••OJ -/ 

•••iH 
•••« 
•••00 
• ••'^ 

.a.^Q 



OS 

g 






I 



NOTATION BY lETTBBS. 



..a Twelve 
... Thirteen 
... Fourteen 
... Fifteen 
... Sixteen 
a. a Seventeen 
... Eighteen 
..a Nineteen 
... Twenty 
..a Thirty 
... Forty 



L. Fifty 
O. One Hundred 
D. Five Hundred 
DC. Six Hundred 
M. One Thousand 
Five Thousand 
Ten Thousand 
Fifty Thousand 
One Hundred Th. 
Five Hundred Th. 
One Million 



V. 
X. 

La 
O. 
Da 
M. 



ADDITION. 



Addition of whole numbers is the second essential point of 
computation, and teaches of several numbers of the same deno- 
mination to make one total, called their sum. 

Bttle. — Set down all the numbers to be added, write no figure in the sam& 
column that is not of the same value or place, then diraw a line under 
them. 

2. — Begin at units place, add up that colunm, and find how many tens 
are contamed therein. 

3. — Set down what remains above the tens, or, if nothing remain, write 
down a cipher, and cany* as many ones to the next column as there were 
tens in this. 

4. — ^Proceed with the second column in like manner, and so on till all 
be finished. 

*Bba8on 70B Cabktimo Onb fob etebt Ten. — Becaase ten nnits in the first 
column towards the right hand make an nnit in the next row towards the left; there* 
fore the reason for carrying one for every ten is evident; and the method of placing 
the flgores is no less true, becanse any oUier arrangement of them woold alter their 
value. This role is founded on the known axiom " the whole is equal to all its parts." 
(Axiom da) 



16 ADVICE TO YOUNG MEN. 

manifest treason on your part to do so ; besides, too, it is as 
much his property as the money in his drawer. Your time is 
the property of your employer ; do not, therefore, absent your- 
self during the hours of business without his permission. 

Fourth, — Never permit others to injure your employer, or 
abuse his confidence, without giving him notice, for your own 
character is concerned in it as well. When sent an errand, or 
requested to attend to any special duty, use despatch, and make 
a report immediately on the performance thereof ; as it frequently 
happens that matters of importance are connected therewith, 
which may require immediate attention. 

Fifth, — Let the duties of each day be regularly performed 
even if extraordinary effort be necessary. Do everything in its 
proper season, and postpone nothing which you can conveniently 
attend to. Undertake but one thing at a time, and pursue it, if 
possible, till accomplished. Let there be a distinct and separate 
place for everything, and keep everything in its place. 

Sixth. — ^Keep an account of your expenses, and economise 
your money as well as your time : your future happiness and 
respectability will depend, in a great measure, on the proper 
use of both. The celebrated Duke de Sully, the great French 
statesman, ascribed his success in life to the strict economy 
observed in his youth. Should you meet with difficulty in the 
performance of your duties^ do not be discouraged on that 
account, for you will overcome them all by perseverance. A 
sound and discriminating judgment is particularly necessary in 
buying and selling. As the skill of a physician consists in 
ascertaining the precise nature of a disorder from the symptoms 
it presents, and as this skill cannot be acquired without diligent 
and extensive observation, in like manner the cleverness of a 
tradesman chiefly consists in being able keenly and correctly to 
perceive the value of the article in which he traffics ; nor can 
this acuteness be obtsdned without vigilant attention, or, in other 
words, without considerable mental exertion. 

Seventh. — ^The careful observance of those rules will enable 
you to get through with your duties, not only to the satisfaction 
of your employer, but even to your own advantage ; and if you 
are careful to observe them conscientiously in the several respects 
in which they are laid down, you may reasonably expect the 
blessing of Providence will rest upon you, and you will not fail 
to reap your reward in due season. 

Mphth, — To those young men who are entering as mechanicsy 



ADYICS TO YOUNQ MEN. 17 

we would Bay, let it be your strong and abiding determination 
to become master of your art or calling, whatever it may be. 
Study it deeply, and in all its branches. Resolve to be ignorant 
of nothing that pertains to it. Strive to acquire despatch with 
devemess in performing all its duties, from the most trivial to 
the most momentous. This habit you will not fail to acquire, if 
you make it a rule to do everything in the best and quickest way 
YOU possibly can. Many a bimgling, good-for-nothing workman, 
has become such, not for want of capability, but for want of 
desire to excel, which has led him to contract the habit of doing 
everything in a careless, slovenly manner. Be not satisfied with 
learning your business by rote, and of attaining that manual 
dexterity which careful practice will ensure ; but endeavour to 
form comprehensive views of the nature of your profession. 
Examine and become famiUar with the scientLQo principles on 
which it is founded. This will teach you the best meUiod of 
conducting the operative part of it ; it will enable you to account 
for strange appearances, and to deal with new cases, of which, if 
you are ignorant, would be inexplicable and embarassing. And 
there is scarcely any depaHRfent of manual occupation, however 
mean, which does not isfolve philosophical principles, the know- 
ledge of which it is, therefore, the interest of all workmen to 
obtain. 

THE AUTHOR. 
MoMShetter, 1857. 
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manifest treason on your part to do so ; besides, too, it is as 
much his property as the money in his drawer. Your time is 
the property of your employer ; do not, therefore, absent your- 
self during the hours of business without his permission. 

Fourth, — Never permit others to injure your employer, or 
abuse his confidence, without giving him notice, for your own 
character is concerned in it as well. When sent an errand, or 
requested to attend to any special duty, use despatch, and make 
a report immediately on the performance thereof ; as it frequently 
happens that matters of importance are connected therewith, 
which may require immediate attention. 

Fifth. — Let the duties of each day be regularly performed 
even if extraordinary effort be necessary. Do everything in its 
proper season, and postpone nothing which you can conveniently 
attend to. Undertake but one thing at a time, and pursue it, if 
possible, till accomplished. Let there be a distinct and separate 
place for everything, and keep everything in its place. 

Sixth, — ^Keep an account of your expenses, and economise 
your money as well as your time : your future happiness and 
respectability will depend, in a great measure, on the proper 
use of both. The celebrated Duke de Sully, the great French 
statesman, ascribed his success in life to the strict economy 
observed in his youth. Should you meet with difficulty in the 
performance of your duties, do not be discouraged on that 
account, for you will overcome them all by perseverance. A 
sound and discriminating judgment is particularly necessary in 
buying and selling. As the skill of a physician consists in 
ascertaining the precise nature of a disorder from the symptoms 
it presents, and as this skill cannot be acquired without diligent 
and extensive observation, in like manner the cleverness of a 
tradesman chiefly consists in being able keenly and correctly to 
perceive the value of the article in which he traffics ; nor can 
this acuteness be obtsdned without vigilant attention, or, in other 
words, without considerable mental exertion. 

Seventh. — ^The careful observance of those rules will enable 
you to get through with your duties, not only to the satisfaction 
of your employer, but even to your own advantage ; and if you 
are careful to observe them conscientiously in the several respects 
in which they are laid down, you may reasonably expect the 
blessing of Providence will rest upon you, and you will not fail 
to reap your reward in due season. 

Mphth, — To those young men who are entering as mechanics^ 
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we would Bay, let it be your strong and abiding determination 
to become master of your art or calling, whatever it may be. 
Study it deeply, and in all its branches. Resolve to be ignorant 
of nothing that pertains to it. Strive to acquire despatch with 
devemess in peHbrming all its duties, from the most trivial to 
the most momentous, lliis habit you will not fail to acquire, if 
you make it a rule to do everything in the best and quickest way 
YOU possibly can. Many a bimgling, good-for-nothing workman, 
has become such, not for want of capability, but for want of 
desire to excel, which has led him to contract the habit of doing 
everything in a careless, slovenly manner. Be not satisfied with 
learning your business by rote, and of attaining that manual 
dexterity which careful practice wUl ensure ; but endeavour to 
form comprehensive views of the nature of your profession. 
Examine and become familiar with the scientLQo principles on 
which it is founded. This will teach you the best method of 
conducting the operative part of it ; it will enable you to account 
for strange appearances, and to deal with new cases, of which, if 
you are ignorant, would be inexplicable and embarassing. And 
there is scarcely any dep^Rfent of manual occupation, however 
mean, which does not iBfolve philosophical principles, the know- 
ledge of which it ta, therefore, the interest of all workmen to 
obtain. 

THE AUTHOR. 
Ma0Sh€tter, 1857. 
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manifest treason on your part to do so ; besides, too, it is as 
much his property as the money in his drawer. Your time is 
the property of your employer ; do not, therefore, absent your- 
self during the hours of business without his permission. 

Fourth, — Never permit others to injure your employer, or 
abuse his confidence, without giving him notice, for your own 
character is concerned in it as well. When sent an errand, or 
requested to attend to any special duty, use despatch, and make 
a report immediately on the performance thereof ; as it frequently 
happens that matters of importance are connected therewith, 
which may require immediate attention. 

Fifth, — Let the duties of each day be regularly performed 
even if extraordinary effort be necessary. Do everything in its 
proper season, and postpone nothing which you can conveniently 
attend to. Undertake but one thing at a time, and pursue it, if 
possible, till accomplished. Let there be a distinct and separate 
place for everything, and keep everything in its place. 

Sixth, — ^Keep an account of your expenses, and economise 
your money as well as your time : your future happiness and 
respectability will depend, in a great measure, on the proper 
use of both. The celebrated Duke de Sully, the great French 
statesman, ascribed his success in life to the strict economy 
observed in his youth. Should you meet with difficulty in the 
performance of your duties^ do not be discouraged on that 
account, for you will overcome them all by perseverance. A 
sound and discriminating judgment is particularly necessary in 
buying and selling. As the skill of a physician consists in 
ascertaining the precise nature of a disorder from the symptoms 
it presents, and as this skill cannot be acquired without diligent 
and extensive observation, in like manner the cleverness of a 
tradesman chiefly consists in being able keenly and correctly to 
perceive the value of the article in which he traffics ; nor can 
this acuteness be obtained without vigilant attention, or, in other 
words, without considerable mental exertion. 

Seventh, — ^The careful observance of those rules will enable 
you to get through with your duties, not only to the satisfaction 
of your employer, but even to your own advantage ; and if you 
are careful to observe them conscientiously in the several respects 
in which they are laid down, you may reasonably expect the 
blessing of Providence will rest upon you, and you will not fail 
to reap your reward in due season. 

Eighth, — To those young men who are entering as mechanics^ 
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we would say, let it be your strong and abiding determination 
to become master of your art or calling, whatever it may be. 
Study it deeply, and in all its branches. Resolve to be ignorant 
of nothing that pertains to it. Strive to acquire despatch with 
cleverness in performing all its duties, from the most trivial to 
the most momentous, lliis habit you will not fail to acquire, if 
you make it a rule to do everything in the best and quickest way 
YOU possibly can. Many a bimgling, good-for-nothing workman, 
has become such, not for want of capability, but for want of 
desire to excel, which has led him to contract the habit of doing 
everything in a careless, slovenly manner. Be not satisfied with 
learning your business by rote, and of attaining that manual 
dexterity which careful practice wUl ensure ; but endeavour to 
form comprehensive views of the nature of your profession. 
Examine and become famiUar with the scientLQo principles on 
which it is founded. This will teach you the best method of 
conducting the operative part of it ; it will enable you to account 
for strange appearances, and to deal with new cases, of which, if 
you are ignorant, would be inexplicable and embarassing. And 
there is scarcely any depaHRfent of manual occupation, however 
mean, which does not isfoive philosophical principles, the know- 
ledge of which it i^ therefore, the interest of all workmen to 
obtain. 

THE AUTHOR. 
3fa#^«i^, 1857. 
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MULTIPLICATION. 



CASE 6. 

To mvUiply any nu/n^er offigwes toithout the aid of intermediate lines, 

BiTLB. — ^Multiply the units of the multiplicaiid bj the units of the multi- 
plier ; set down the units of the product and carry the tens : next, 
multiply the tens of the multiplicand by the units of the multiplier, 
to which add the product of the units of the multiplicand, multiplied 
by the tens in the multiplier, and the tens carried ; then multiply the 
hundreds in the multiphcand by the units of the multiplier, adding 
the product of the tens in the multiplicand, multiplied by the tens in 
the multiplier, and the units in the multiplicand by the hundreds in 
the multiplier, and so on till you have multiplied by every figure in 
the multiplier. 

EXAMPLES. 



1.— Multiply 4765483 
by 379 



2.-9876547 
5678 



3.-5837654 
3766 



Ans. 1806118057 56079033866 21978767310 /g 




4.— Multiply 76543208 
by 4073 

Ans. 311760486184 



7.— Multiply 76647861 
by 35798 

Ans. 2740260328078 



5.— 61037047 
36105 

2203742581935 

8.— 54013706 
50917 

2760215868402 



6.— 84019073 
70906 

5957456390138 

9.-86785432 
70169 

6089646978008 



QUERIES.— What is Simple Multiplication? How many given numbers has it? 
What are they called? How are they to be placed in order to be multiplied ? What 
is the anewer in Multiplication called ? What is a composite number ? How do you 
multiply by a composite number ? When you have ciphers intermixed, how do you 
manage them ? when to the right hand of multiplicand or multiplier what should 
you do with them ? How is Multiplication proved ? Repeat the rale for multiplying 
by any number of figures without intermediate lines. 



SIMPLE DIVISION. 

CASE 1, 

Division is the finding how often one number is contained in 
another. The number to be divided is called the dividend ; the 
number you divide by, the divisor ; the number found, the 
quotient. 

BuLE. — Set down your dividend, to the left of which place your divisor 
with a parenthesis between them, and the sign -^ before ; find bow 
often the divisor is contained in the next figure or figures of the 
dividend. Multiply the divisor by the quotient, subtract the result 
and carry the remainder to the next dividend, and thus proceed. 



DIVISION. 
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Method of Pboof.— Multiply the qnotient by the dlTitor, adding in the remtin- 
Aet; the product will be equal to tho dividend if the work be right. 



1. 
DiTide 76488646 bj 2. 

+2) 

88219823 



■^3) 



EXAMPLES. 
2. 

93765438 by 3. 



31255146 



4) 



8. 
67432679 by 4. 

16858169 - 8 rem. 



4. 5. 

Divide 87654827 by 5. 78647859 by 6. 

5) -r)6 



Ana. 17530865 - 2 rem. 



13107976 - 3 rem. 



■5-7) 



6. 
98734210 by 7. 



14104887 - 1 rem. 



7. 
Divide 87652398 by 8. 

•i-S) 

Ans. 



8. 9. 
97654378 by 9. 640132766 by 10. 
-r9) 104-) 



CASE 2.— Long Drvisioir. 

An oriffincU plan, more concise than either the I^eneh^ German, or Italian 
meihodej it may he acquired in a few hours. The operation combines an 
easpansion of mind, ioiih a quickness of perception, that will tend to make 
easy this once tedious and difficult rule* 

BxJis. — ^Write down your dividend to the left of ^onr divisor with sign -h 
before it; separate the dividend and divisor as before; draw a 
horizontal line at a proper distance ; find how often the first figure of 
the divisor is contamed in the first figure or two of the dividend ; 
write under the horizontal line as often as it will go ; multiply the 
divisor by the quotient figure ; subtract the result mentally from the 
dividend, casting out the multiplied figures : then, set the remainder 
in a perpendicular line, to read up with Uie next figures of the dividend, 
and so proceed till all be done. 



BZAMPLSS. 



14) 78|6 



10. 



Quot. ' 
18) 39 

• • • 

Quot. 



8i2 



514 



618 



6182 
05 
1. 



97 



3^rem. 



12. 



5 
8 

• 

2 


8 
7 
1 

1 


164 

6,7,4 

i!ii 

9'8'9 


3 

• 
• 

8 


2 

• 
m 





17) 23 

• ■ • 

Quot. 
■19) 43 



11. 



• 

1 


1 

3 


6 
5 
1 

9 


9 
3 

■ 

9 


5 
5 

• 

2 


4 
4 

• 

3 


7 


1 

2 



6^^rem. 



l^|rem. 



Quot. 



13. 

27j8 
8610 

ll 



8'0 



343 



5 7-^^rem. 



P 2 



21) 56785463 

...1, . 1. 

1. ... a 


5 

* 
1 


Qaot. 370406 


96if« 



Quot. Ill 
+38) 47 



t-m) 78|6iG|4j7,8,6|9 



Qaot. 
+94)105 



Mill 



Quot. 
+ 234)786 



6i9:B;7 5 
58il. 7 
121.. S 



Qaot. 
+45) 78 ( 



84] 786 


64T 


86ST 


Quot. 







26. 



+98)li5|6|7|8j8 
Qaot. 



27. 



OITISIOH. 



37 



2465)786976543278 


Qaot. 



29. 
^578)615434 8|87 69 58 



rem. 



Quot. 



rem. 



80. 



•«-9876) 68647 



Qaot. 



8 



9< 


)1 


6 


5 


7 



9 



82. 

•M0765)87654|8 7 6 5 4|6 8 9 



Quot. 



81. 



•^ 24786)78654 



ran. 



Quot. 



00 1 


6 


97689 

1 



rom. 



33. 

-s- 27654)98765 78645976 



rem. 



Quot. 



rem. 



QUEEIE8.— What if Simple DiTisionr How many given numbers hath it? What 
do yon call the number you diyide by? What tenn do yon giye the number to b« 
divided 7 What is the resolt called ? Can yoa divide by composite numbers ? How 
do yoa prove Division ? Bepeat the role for the new method. 



REDUCTION 



OF COIKS, WEIGHTS, AKD MEASUBES. 

Redugiiok is twofold, yiz., — descending and ascending. First, 
all great names are brought into small ones by multiplying with 
80 many of the lesser as make one of the greater ; second, all 
small names are brought into greater by dividing with so many 
of the less as make one of the greater. 

To perform by multiplication, reduce the greatest denomina- 
tion to the next less, adding in the less ; reduce this sum to the 
next lower name, adding the numbers belonging thereto, and so 
proceed till the lowest. 

To perform by division is the converse of that by multiplica- 
tion : divide the lowest denomination by so many of these as 
make one of the greater, and so on till the highest. 
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REDUCTION. 



PENCB, SHILLINGS, AND POUND TABLES COMBINED. 



1 


D. 




£ 8. 


d. 


D. 


£ 8. 


d. 


s. 


£ s. d. 




12 


are 


1 





2000 are 


8 6 


8 


20 are 


10 




20 


••• 


1 


8 


2160 ... 


9 





30 ... 


1 10 




24 


■ * • 


2 





2400 ... 


10 





40 ... 


2 




30 


• . • 


2 


6 


2500 ... 


10 8 


4 


50 ... 


2 10 




36 


•«• 


3 





2640 ... 


11 





60 ... 


3 




40 


• • • 


3 


4 


2880 ... 


12 





70 ... 


3 10 




48 


• ■ • 


4 





3000 ... 


12 10 





oO ... 


4 




60 


••» 


4 


2 


3120 ... 


13 





yu ... 


4 10 




60 


••• 


5 





3360 ... 


14 





100 ... 


5 




10 


• • • 


5 10 


3500 ... 


14 11 


8 


no ... 


6 10 




72 


• •• 


6 





3600 ... 


15 





120 ... 


6 




80 


• • • 


6 


8 


3840 ... 


16 





130 ... 


6 10 




84 


• • • 


7 





4000 ... 


16 13 


4 


140 ... 


7 




90 


•«• 


7 


6 


4500 ... 


18 18 


4 


150 ... 


7 10 




96 


• * • 


8 





5000 ... 


20 16 


8 


160 ... 


8 




100 


• • t 


8 


4 


5500 .. 


22 18 


4 


170 ... 


8 10 




108 


• • « 


9 





6000 ... 


25 





180 ... 


9 




110 


• •• 


9 


2 


6500 ... 


27 1 


8 


190 ... 


9 10 




120 


»• • 


10 





7000 ... 


29 3 


4 


200 ... 


10 




130 


••• 


10 ^ 


7500 ... 


31 5 





210 ... 


10 10 




132 


••• 


11 





8000 ... 


33 6 


8 


220 ... 


11 




140 


• • • 


11 


8 


8500 ... 


35 8 


4 


230 ... 


11 10 




144 


• * • 


12 





9000 ... 


37 10 





240 ... 


12 




150 


• • • 


12 


6 


y&uu t • • 


39 11 


8 


250 ... 


12 10 




156 


• * • 


13 





10000 ... 


41 13 


4 


260 ... 


13 




160 


t •• 


13 


4 


11000 ... 


45 16 


8 


270 ... 


13 10 




168 


••• 


14 





12000 ... 


50 





280 ... 


14 




170 


t • ■ 


14 


2 


13000 ... 


54 13 


4 


290 ... 


14 10 




200 


• • • 


16 


8 


14000 ... 


58 6 


8 


300 ... 


15 




240 


•• • 


1 





15000 ... 


62 10 





4!UU ... 


20 




300 


■ . • 


1 6 





16000 ... 


66 13 


4 


500 ... 


25 




400 


••• 


1 13 


4 


17000 ... 


70 16 


8 


600 ... 


30 




480 


•<• 


2 





18000 ... 


75 





700 ... 


35 




500 


• • • 


2 1 


8 


19000 ... 


79 3 


4 


oOO ... 


40 




600 


••• 


2 10 





20000 ... 


83 6 


8 


900 ... 


45 




700 


••• 


2 18 


4 


21000 ... 


87 10 





1000 ... 


50 




720 


• • • 


3 





30000 ... 


125 





2000 ... 


100 




800 


• «• 


3 6 


8 


40000 ... 


166 13 


4 


3000 ... 


150 




900 


t . • 


8 15 





50000 ... 


208 6 


8 


4000 ... 


200 




960 


• • • 


4 





60000 ... 


250 





5000 ... 


250 




1000 


• • • 


4 3 


4 


70000 ... 


291 13 


4 


6000 ... 


300 




1200 


• • • 


5 





80000 ... 


333 6 


8 


7000 ... 


350 




1440 


• • t 


6 





90000 ... 


375 





8000 ... 


400 




1500 


• • t 


6 5 





100000 ... 


416 13 


4 


9000 ... 


450 


1680 


••• 


7 





200000 ... 


833 6 


8 


10000 ... 


500 


) 1920 


9 • • 


8 





240000 ... 


1000 





12000 ... 


600 
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Note. — In the early ages of commerce there was no occasion for compu- 
tation ; one conmiodity was bartered for another. As civilization adyanoecl, 
improyements were made, and something was added to the conyeniences of 
trade. To remove the difficulty, gold and silver, being the most precious 
metals, were universally adopted : but as the expense in the working of gold 
was much ereater than the charge for working silver, the higher value was 
justly ascrioed to the former. It was then found necessary to fix a propor- 
tion between these metals ; and hence, one ounce of gold was considered 
worth about fifteen ounces of silver : however, it was soon found necessary 
to impress coins with a mark of distinction, expressing the value each 
piece contained^ The pound troy was selected as the standard to regulate 
the money of this realm. Two centuries before the conquest, Osbright, 
then king of England, bad one ounce troy of silver divided into twenty 
pieces, called pence, so that an ounce of silver then was not worth more 
than Is. 8d., which continued until the reign of Henry YII., who valued 
the same at 2s. 6d., and so it remained untU the time of Edward lY., who 
yalued the ounce at Ss. 4d. Henry YIII. valued the ounce of silver at 
8s. 9d., which continued to Queen Elizabeth's time; she increased the 
yalue of the ounce troy to 5s., as it remains to this day. 

Gekebai* Btjle. — All great names are made less by multiplication. All 
less names are made greater by division. Pounds multiplied by 20 
are shillings ; shillings by 12 are pence ; pence by 2 are halq>ence ; and 
halfpence by 2 are farthings. Farthings divided by 2 are halfpence ; 
halfpence by 2 are pence ; pence by 12 are shillings ; and shillings by 
20 are pounds. 



EXAMPLES. 



1 — Reduce £247 to shillings. 
20 

Ans. 4940s. 

2 — Reduce 468s. to pence. 
12 



Ans. 5616d. 



3—- Beduce 273d. to feurthings. 

4 

Ans. 1092q. 



4— Eeduce 


£55 198. 
20 

1119 
12 


7d. to 


pence. 


Ans. 


13435d. 







5— Reduce £754 17s. 9id. to far 
things. 20 

15097 
12 



181173 
4 



Ans. 724695q. 



6— In 76568. how many pounds ? 
■^ 2,0) 765,6s. 

Ans. £382 16s. 



7 — In 89594d. how many shillings ? 
-^12)89594d. 



Ans. 7466s. 2d. 
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REDUCTION* 



6 — ^In 845600q. how many pounds ? 
•1-960) 846600q. 
6. 
1. 
5. 



Ana. £360 



9— In OOOOOOq. how many ponncU ? 
+960) 960,000q. 



• • • 

• • • 

• • • 



Ans. £1000 

10— In £478 how many pence ? 
£478 
240 



Ana. 114720cL 



11 — In 114720d. how many pounds ? 

•r240) 114720d. 

72. 

89. 

11. 



Ans. £478 



12— In 748800d. how many pounds ? 
-7-240) 748800d. 
88. 
24. 



Ans. £3120 



18— In 7376640q how many pounds ? 

-7-960) 7376640q. 

664. 

508. 

683. 



Ans. £7684 



New 'Rule for hrvngvng ShiUinffs to JPounde. — First, take the units and tens 
as so many pounds and shillings ; write down the shillings, then multi- 
ply the hundreds mentally by 5, adding in the pounds, and you have 
the pounds and shillings. 



EXAMPLE. 



In 786543s. how many pounds and shillings ? 
5| 



Ans. £39327 3s. 



QUERIES.— What is Bednction? What does Reduction ascending mean ? What 
does Redaction descending signify 7 How is Reduction proved? How do yon bring 
poands to farthings? How do you bring farthings to pounds? How do you bring 
halfpence to pounds ? and vxca ykbsa. 
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WEIGHTS AND MEASURES. 

TROY WEIGHT. 

Trot Weight has its name from Troyes, a town in France, in 
the proyince of Champagne, and department of the Aube, and 
was introduced by William the Conqueror : by it are weighed 
gold, silyer, jewels, and liquors. Its denominations are as 
follow : — 



REDUCTION. 



4 OniiM make 

6 CnaU, oi 24 Graiiu . 
£0 FennjweighU ... . 

12 Onnc«a 

26 Foundi 

100 Poonds 

2Q Hundnd Weight 



1 CMt.* 

1 Pena^wMglit. 

1 Ounce. 

1 Found. 

1 Quuter. 

1 Hundred Weight. 

1 Ton of Oold or BilT«r. 



V TABLI OP InOTf H 



oz. 


JlWIS. QBS. 


lb. 


oz. 1 


uwr 


. OEe. 




13 








I 


13 


a40 


6760 







20 





A 


1 


20 


4B0 







1 


24 


lir 


A 


1 


34 










1 


lAi, 


■+I 


A 


1 




6 








i 










4 








t 










3 








i 










a 


8 





i 










3 

1 
1 



10 









i 













10 





A 













6 


10 ■ 


A 













5 





A 













4 





A 













3 


8 


A 













■i 


12 


A 













•i 





tJ. 


A 











I 


16 


i+r 


A 











1 





Th 


A 














13 


-rh 


A 














6 


ih 


A 














4 


lA, 


Tt, 














3 


tAt 


th. 














2 


tAi 


it. 


A 












1 


tAh 


rh 


A 







Bull. — Founds multiplied bj 12 an o 



I ounoes bv 20 ue pemiy- 



■ Tfa.aUBdardb>rgold«iliil*39ci 
loi.adwt..,n3d.lB d.u. mppn. 



I. Ina sold, ud Su 



* HDIVWi IbirilTW 



42 REDUCTION. 

EXAMPLES. 

1. — In 24 lb. troy, how many ounces, pennyweights, and grains ? — Ans. 

288 oz. 15760 dwts., 138240 grs. 
2. — How many pounds troy in 138240 grains ? — Ans. 24 lbs. 
3. — How many pounds troy are in 85960 grains? — Ans. 14 lb. 11 oz. 

1 dwt. 16 grs. 
4. — In 14 lb. 11 oz. 1 dwt. 16 grs. how many grains ? — ^Ans. 85960 grs. 
5. — In 75 lb. 11 oz. 19 dwts. 23 grs. how many grs. ? — Ans. 437759 grs. 
6.— In 437759 grains how many pounds troy ? — ^Ans. 751b. 11 oz. 19 dwts. 

23 grains. 
7. — In 16 lb. oz. 14 dwts. 21 grs. how many grains ? — ^Ans. 92517 grs. 
8. — In 92517 grains how many pounds troy ? — Ans. 16 lb. oz. 14 dwts. 

21 grs. 
9. — Sold 8 silver teapots, each weighing 3 lb. 9 oz. 18 dwts. 13 grains ; how 

many grains were in all ? — Ans. 176360 grs. 
10. — In 176360 grains how many pounds ? — Ans. 30 lb. 7 oz. 8 dwts. 8 grs. 
11, — ^What quantity of gold will it require to make twelve ornaments, each 

weighing 1 oz, 18 dwts. 12 grs. ? — Ans. 23 oz. 2 dwts. 
12. — How many silver tablespoons, each weighing 4 oz. 14 dwts., can be 

made out of 2 lb. 4 oz. 4 dwts. of silver ? — Ans. 6 spoons. 

. QUERIES.— How do yon bring lbs. troy into grains? How do yon bring grains into 
lbs. 7 How many grains in a lb. troy ? What are the goods nsaally weighed by troy 
weight ? 



AVOIRDUPOIS WEIGHT* 

Signifies a medium of weight : by it are weighed all goods that 
are subject to waste, as groceries, tallow, pitch, hemp, flax, wool, 
and all kinds of metals, except gold and silver. 



COMMON WEIGHT. 



16 ors 1 oz. 

16 oz 1 lb. 

141b 1 stone. 



2 stone or 28 lb 1 qr. 

4 qrs 1 owt. 

20 cwt 1 ton. 



• The corresponding proportion between avoirdupois and troy weight. 

1 lb. Avoirdupois weight =14 oz. 11 dwts. 16 gr. troy =700 gr. 

1 oz. „ „ =18 dwts. 5i gr.=437igr. 

1 dr. „ „ = 1 dwt. 3i gr. 

1 lb. Troy =13 oz. 2.65f dr.--Avoirdupois=^210.65f dr. 

1 oz. Troy= 1 oz. 1.55f dr. — Avoirdupois = 17.55f dr. 
A pound Avoiraupois contains 7000 gr. nearly, and a pound Troy 5760 gr. ; 
consequently they are to each other as 17 to 14 ; or multiply the pounds 
2ivjr if 14A, ana divide by 175, and you will have the pounds Avoirdupois. 



KEDUCTION. 



WOOL WXIOHT. 



In some porta of England, 
Klb. make a stone ; in Ireland, 
16Ib. to the Mone. 

IS lb I stone. 

a elonei or 30 lb. I tod. 

8 lod« M- 210 lb. 1 pack or Back. 



e^todi . 

a were . 

12 uAa . 



1 M>^ 





i 


1 :::::;::::.;:;: :- 




i 


o 

S ::::::::::::: : -.--t 
S 


B 


i 


|:::::-. ::::.. ,S-<| 


i 


a 
1 


S ;:::•.:: : ;_*h..^>|| 


£ 




5 


i 


S : : : : - : ^ -^l-f 


3 


f 


S : : : : : : :^.* j:<h:h:{-^| 


1 


1 


-*— ^:^=•«^■••HIII||| 




5 

i 


©o«o«ooaoo 
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REDUCTION. 



CUSTOMARY WEIGHT USED 



IN BUTINa AND SBLLINa THE FOLLOWING 
COMIIODITIBB. 



A Firkin of Butter is 

A Firkin of Soap . . 

A Barrel of Soap . . 

A Barrel of Pot Ashes 

A Barrel of Anchovies 

A Barrel of Figs, from 96 lbs. 

to 2} cwt, 
A Barrel of Candles 120 



lbs. 
56 
64 
256 
200 
30 



lbs. 

A Barrel of Butter 224 

A Puncheon of Prunes, 10 or 

12 cwt 
A Fother of Lead, 19 cwt. 2 



qrs,, or 



A Stone of Iron or Shot 
A Gallon of Train Oil .. 
A Fagot of Steel 



•• 



2184 

14 

lOi 

120 



% 



CUSTOMARY WEIGHT OF GOODS (CONTINUED). 



lbs. 

A Stone of Glass 5 

A Quintal of Fish in New- 
foundland 100 

A Seam of Glass 24 stone or 120 

A Stone of Cheese 16 

A Stone of Meat in London . . 8 
A Stone of Meat in the Coimtry 14 

A Stone of Hemp 32 

A Stone, Horseman's Weight 14 

A Chest of Tea 84 

A Load of Meal, Potatoes .. 240 



lbs.oz.DR 



A Peck Loaf Weighs . . 17 6 
A Half-Peck .. .. 8 11 

A Quartern 

A Peck (or Stone) of 

Flour 14 

A Bushel of Flour .. 56 
A Barrel of Ameriean 

Flour 196 

A Pack or Load of Flour 240 
A Sack or five Bushels 

ofFlour^ .. ..280 



4 5 








SIZES OF BOOKS. 



4 pages, or 



2 leaves 
8 pages, or 4 leaves 
16 pages, or 8 leaves 
24 pages, or 12 leaves 
36 pages, or 18 leaves 

72 words in Common Law 
80 words in Exchequer .. 



1 sheet ffo. 

1 sheet quarto, or 4to. 

1 sheet octavo, or 8vo. 

1 sheet duodecimo, or 12mo. 

1 sheet eighteens, or 18mo. 

.. 1 sheet. 

.. 1 sheet. 



90 words in Chancery 



PA.PBR. 



24 
20 
25 



sheets 
sheets 
sheets 



21f quires, or 516 sheets 
or 472 sheets 



20 
2 

10 
5 



quires, 

reams • • • • 

reams 

dozen parchment 



1 sheet. 



1 quire. 

1 quire, outside. 
1 printer's quire. 
1 printer's ream. 
1 ream of paper. 
1 bundle. 
1 bale. 
1 roU. 








1 

8 













* In some parts of England, a sack of Yioxu is 18 stones, or 252 poonda. 
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A COVPXNSIOUB ICBTHOD OP JLVDVCISQ HTTirDBEDfl, QUABTBB8, 

AND VOXnXDBp TO FOTniPB. 

BiTLB. — Multiply the owta. by 12, and to the product mentally add the lbs. 
of the odd weight, which torn is to be so placed under the cwts. that 
the place of hundreds in this may &11 under the units of that : the 
whole added will giro the answer. 



SXAXPLSS. 

13.— 123 owt. 8 qrs. 10 lbs. how many lbs. ? 

Qwt. qrs. lbs. lbs. cwt. qrs. lbs. 

128 8 10-^94 Orthus: 123 3 10 
1670f 123 

123 

Ans. 13870 lbs. 12394 



The common method, 
cwt. qrs. lbs* 
128 3 10 
4 



Ans. 13870 lbs. 



495 
28 

8960 
991 



14.— In 36 cwt. 1 qr. 13 lbs. how 
many Ibe. ?— Ans. 4073 lbs. 

15.— In 75 owt 3 qrs. 14 lbs. 
how many lbs. t 

cwt. qrs. lbs. 
75 3 14 

998 
Ans. 8498 lbs. 



Ans. 13870 lbs. 

16,— In 273 cwt. 2 qrs, 19 lbs. 
how many lbs. f— Ans. 30651 lbs. 

17. — In 13870 lbs. how many 
cwts.! 



lbs. 



^112)138 




6te 
2 



-h 28) 94 10 



Ans. cwt. 123 3 qrs. 10 lbs. 



18. — ^In 264 cwts. 8 qrs. 12 lbs. 11 oz. how many oz. ?— Ans. 474635 oz. 
19. — ^In 474685 oz. how many cwts. ? — Ans. 264 cwt. 8 qrs. 12 lbs. 11 oz. 
20.— In 139 owt. 1 qr. 22 lbs. 13 oz. how many oz. ?— Ans. 249901 oz. 
21.^In 249901 oz. how many cwts. ?— Ans. 139 cwt. 1 qr. 22 lbs. 13 oz. 
22.— In 976 cwt. 8 qrs. 27 lbs. how many lbs. ?— Ans. 109423 lbs. 
23. — Bought 24 baes of flour, each weighing 2 cwt. 2 qrs. 13 lbs., how 

many lbs. in aH ? — Ans. 7032 lbs. 
24. — In 8 cwt. 2 ars. 14 lbs. of sugar, how many parcels are there, each 

containing half a pound ? — Ans. 812 parcels. 

QUEBIES.— How do yon bring lbs. aycirdupois to drachms? How do yon bring 
drachms into pounds weight ? How do yon bring cwts., qrs., and lbs. to lbs. ? How 
do yon bring lbs. to cwts. ? Tons, cwts.* qrs., and lbs. to lbs., and the reverse ? 



* The new method, 4 figures, exolasive of the answer; the common method, 14. 
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To hrmg Short Weight to Long^ and Long Weight to Short. 

Genebal BiTLE.-^From the short weight in cwts., qrs., and lbs., take 

the iV of itself and the remainder is long weight ; and to the long 

weight in cwts., qrs., and lbs., add its iV, and it is short weight of 112 

lbs. to the cwt. 

Rea8on,^% lbs. being the difference — 112 lbs. in one case, and 120 in 

the other. 8 is the 14th of 112, and the 15th of 120 ; consequently, the 

15th taken from the short weight, leaves the long weight of 120 lbs. ; and 

the 14th added to the long weight, makes the short weight of 112 lbs. 

EXAMPLES. 

25.— In 135 cwt. of 112 lbs., how many cwts. of 120 lbs. ?— Ans. 126 cwt. 
26. — In 347 cwt. 1 qr. 16 lbs. short weight, how many long weight ? — Ans. 

324 cwt. qr. 26 A lbs. 
27. — In 45 cwt. 1 qr. 17 lbs. short weight, how many long ? — Ans. 42 cwt. 

1 qr. 14 lbs. 
28. — In 176 cwt. 3 qrs. 19 lbs. long weight, how many shor weight? — Ans. 

189 cwt. 2 qrs. 5 iV lbs. 
QUEBT.— How do you bring long weight to short, and the reyeree ? 



CHEMISTS WEIGHT 

Is the same as troy ; a chemist's lb. is == to a pound troy, and 
contains the same number of oz. and grs. ; but instead of dwts. 
the oz. is divided into scruples and drachms : by it chemists and 
apothecaries compoimd their medicines, but buy by avoirdupois. 
The denominations are — grains, scruples, drachms, ounces, and 
pounds. 

20 grains 1 scruple 3 8 drachms 1 ounce J 

3 scruples 1 dracnm 5 12 ounces 1 pound ft 

-'BtTTLRfor reducing to the lowest^ or "bringing to the highest denomination. 

Lbs. X by 12 are ounces. 
Oz. X by 8 are drachms. 



Drs. X by 3 are scruples. 
Scrs. X by 20 are grains. 



Qts. -r by 20 are scruples. 
Scrs. -- by 3 are drachms. 
Drs. 4* by 8 are ounces. 
Oz. -T- by 12 are pounds. 



Note. — The same grain, ounce, and pound, as troy weight, only di£ferently 
divided aud subdivided. 

apothecaries' fluid measttbe. 

60 minims* make 1 fluidrachm. 5 

8fluidrachms 1 fluid ounce ^ 

16 fluid ounces 1 pint. 

8 pints 1 gallon. cong, 

* The Edinburgh and Dublin Colleges still retain the term odtta (drop), in- 
stead of MINIM. 
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ABB&BYIATIOVS BXFLOTISD BT THB PAOITLTT IN FBX80BIPTIOH8, BTO. 



R ^for recipe) take 
88. (£«r semis) the half 
coohL (cochleare) a Bpoonful. 



q. 8. (quantum suffidt), a snffi' 

cient quantity, 
cong. (oongius), a gallon. 



M. riCanipulus), a handful, or M. (for Mice) mix. 
P. (Pugilium) as much as can he taken between the two forefingers 
and Ihe thumb. 

The quantities in prescriptions are expressed bj small Boman nume- 
rab; thus, — 



gt. j. (for gutta 1), 1 drop. 

m ij. two minims or drops. 

tn iv. 4 mimms. 

HI xij. 12 minims. 

gr. xxTJ. 26 grains. 

9 j. 1 scruple. 

B 88. half a scruple. 



5 yij. 7 drachms. 
5 iijss. 8i drachms, 
f 5 ij* 2 fluidrachms. 
5 j. 1 ounce. 
§ 88. half ounce. 
fb, ijss. 2^ lbs. 
0. iij. 3 pints. 



BXAMFLB8. 



29. — ^How many pounds in 4896 scruples ? — Ans. I71bs. 

80. — A patient is allowed to take daily 2 drs. 2 scrs. of bark, how long 

will 7 lbs. last him ? — Ans. 252 days. 
81. — How many grains are in 231 lbs. 3 ox. 5 grs. ? — Ans. 1332006 grs. 
82. — ^In 1332005 grains how many pounds ? — Ans. 231 lbs. 3 oz. 5 grs. 
83. — In 7 02. 5 drs. 3 scrs. how many scruples ? — Ans. 186 scruples. 



LINEAL OS LONG MEASTTSE. 



8 barley-corns, b. c, are 

4 inches, or 12 b. c 

12 inches, or 3 h 

8 feet, or 36 inches 

5 feet, or 60 inches 

2 yards, or 6ft 

5^ yards, or 16^ ft 

7 yards, a perch Irish 

4 poles, or 22 yds 

40 rods, or 10 oh., or 220 yds. . . . 

8 furlongs, or 80 cb., or 1760 yds. 

3 miles, or 5280 yds 



1 inch, in. 

1 hand, h. 

1 foot, ft. 

1 yard, yd. 

1 pace, p. 

1 {JEithom, f. 

1 roll, poll, or perch. 

1 land chain, 1 cb. 
1 furlong, fiu*. 
1 mile, m. 
1 league, 1. 
1 degree, d. 



69i miles, English statute 

860 degrees the circumference of the globe. 
A nautical mile, 6075,81 feet. 
The earth's circumference is equal to 131237500 feet, or 24855 
miles, yery nearly. 
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DISTANCE OF COMMERCIAL CITIES. 



NoTB. — An inch is diyided into 8 parts, by joiners, engineers, and me- 
clianics ; Into 10 parts by suryeyors, architects, and others ; and 12 parts 
when used daodecimally. The chain used for measuring land is 66 feet, 
and it is divided into 100 links, each of them 7.92 inches. 

Comparison of Foreign Measures of Length wUh Bngland, 



Mile in England 

** Scotland 

** Ireland 

Small League in France 
« Mean ditto 
'^ Large ditto 
Italy 



C( 



Yards 
. 1760 
. 1984 
. 2200 
. 2933 
. 3666 

. 1467 



Yards 
Small League in Germany ... 5866 

Spain 5028 

Poland 4400 

Hungary 8800 

Ancient Gh*eece 1624 

Sweden and Denmark... 7233 
Bussia (yerst) 1167 



cc 
cc 

« 

« 
CC 



THE DISTANCES OF THE COHMEBCIAI. CITIES IN THE WOELD 7B01C 

LONDON, IN OEOOBAPHICAL MILES. 



Algiers ... 
Amsterdam 
Antwerp . . . 
Baltimore 
Berlin ... 
Bnne ... 
Boulogne 
Brussels ... 
Bogota ... 
Boston ... 



Ditt. Jrom Lond, 
Miles. 

Africa 900 

HoUand ... 180 
Netherlands . 212 
United States 2200 
Prussia ... 8^ 
Switzerland, . 300 

Fra/nce 101 

Belgium ... 209 
S. America. . 8240 
United States 2000 



Buenos Ayres . . S. America. . 4620 

Cairo Fgypt 1320 

Calais Fra/nce ... 95 

Calcutta Fast Indies.. 9060 

Cashmere ... Asia 2220 

Constantinople . 2WA;ey ... 900 
Copenhagen ... Denmark ... 480 

Delhi Fast Indies. . 2580 

Dieppe France ... 127 

Dresden Saxony ... 860 

... Italif 480 

... ItaUf 420 

... HanseaticCitif 320 
... Oermamf ... 300 
... France ... 160 
... Fersia ... 1690 

... Japan 4200 

... S. America.. 3900 



Florence .. 
Chenoa 
Hamburgh 
Hanoyer .. 
Hayre 
Ipsahan .. 
Jeddo 
Lima 



Lisbon ... 
Madrid ... 
Mecca 
Mexico ... 
Milan 
Morocco ... 
Munich ... 
Naples .... 
New York 
Paris 
Pekin 

Philadelphia 
Quebec ... 
Bio Janeiro 
Bome 



Di9t. from Lond. 

Miles. 

Portugal ... 720 

Spain 660 

Arabia ... 1860 
N. America. . 3240 

ItaUf 880 

Africa ... 1200 
Oermang ... 810 

Italg 660 

Umted States 2100 
France ... 227 

China 3480 

United States 2170 
Canada ... 1920 
S. America. . 4080 



... Italg 600 

St. Petersburg. Fussia ... 990 
Samarcand ... Tartarg ... 1860 
... Fast Indies.. 3620 
... Sweden ... 720 
... Oermang ... 270 
... Africa ... 2220 

... China 3540 

... Africa ... 900 
... Sardinia ... 890 

.. Italg 430 

... Austria ... 420 
... Foland ... 450 



Siam 

Stockholm 

Stutgard... 

Timbuctoo 

Tonquin ... 

Tunis 

Turin 

Venice ... 

Vienna ... 

Warsaw ... 

Washington 



United States 2280 



BuLE. — Miles multiplied by 8 are furlongs; furlongs by 40 are poles; 
poles by 16i are feet (English) ; poles by 21 are feet (Irish) ; feet by 
12 are inches ; and inches by 3 are barleycorns. 
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EXAMPLES. 

34. — In 273 EngUsli miles how many inches ? — Ans. 17297280 inches. 
35.— In 17297280 inches how many miles ?— Ans. 273 English. 
36.— In 2f3 Irish miles how many inches ?— Ans. 22014720 in. Irish. 
37.— How many miles in 22014720 inches P— Ans. 273 Irish. 
38.— In 45 m. 3 fur. 4 yds. 2 ft. how many feet ?— Ans. 304984 ft. Irish. 
39. — How many miles in 304934 feet, Irish ? — Ans. 45 miles, 3 ftirlongs, 
4 yards, 2 feet. 

QUERIE8.— How many yards Id an English mile? How many in a Scotch mile ? 
How many in an Irish mile 7 Tell me the yards In a league in France, Qermany, 
•Spain, Poland, Hungary, Greece, Sweden, Denmark, and Bassia? 



CLOTH MEAS U BE . 



Hollands are measured by the ell (English), and tapestry by 
the ell (Flemish). The weaving of muslin is paid for by the ell 
(English), but bought and sold by the yard. Linens, woollens, 
wrought silk, and tape, are sold by the yard. 



2i inches. ..make 

4l UBilB fft ••• ••• •• 

4 quarters 

6 quarters 

Ells (French) x by 

Yards — x by 

Yards — x by 

Yards — x by 

Ells (French) x by 

Ells (English) x by 

Ells (Flemish) x by 

Ells (French) x by 

Ells ^nglish) x by 

Ells ^nglish) x by 

Ells (Flemish) x by 

Ells (Flemish) x by 



1 nail. 
1 quarter. 
1 yard. 



3 quarters 1 Flemish ell. 

5 quarters 1 English ell. 

4 qrs. 1 in 1 Scotch ell. 

, 1 French ell. 



3, and -^ by 2 are 

2, and -r* by 3 are 

4, and -r by 3 are 

4, and -r by 5 are 
6, and -f- by 5 are 

5, and -r by 4 are 

3, and + by 4 are 

2, are ells — Flemish. 
5, and -r* by 6 are 
5, and + by 3 are 

3, and -r* by 5 are 
2, are French ells. 



yards. 

ells — French. 

ells — Flemish. 

ells — English. 

ells — English. 

yards. 

yards. 

eUs — French, 
ells — Flemish, 
ells — ^English. 



BuLE. — Yards multiplied by 4 are quarters ; quarters by 4 are nails ; yards 
by 3 are quarters Flemish ; ya^ by 5 are quarters English ; yards by 
6 are quarters French. 



EXAMPLES. 



40. — How many nails in 40 yards P — Ans. 640 nails. 

41. — In 640 nails how many yards P — Ans. 40 yards. 

42. — In 20 yds. 3 qrs. 1 nail how many nails. — Ans. 333 nails. 

43.— How many yards are in 333 nails ? — Ans. 20 yds. 3 qrs. 1 nail. 



E 
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44. — How many quarters in 30 yds. 3 qrs. ? — Ans. 123 qrs. 

45. — How many quarters ^l 40 ells English ? —Ans. 200 qrs, 

46. — In 200 quarters how many ells English ? — Ans. 40 eUs English. 

47. — How many yards in 2384 nails ? — ^Ans. 149 yds. 

QUERIES.— How are yards brought to ells? How are nails brought to yards? 
How are ells English brought to ells Flemish ? How are ells Flemish brought to ells 
English? Bring ells English to yards. Ells Flemish to French ells. 



YASN MEASURE. 



COTTON YARN. 








WORSTED TARN. 


Inches. 


Threads. 


Skeins, 

Lessor 

Baps. 


Hanks, 
or 560 
yards. 


Spindle. 


Inches. 


Threads 


Leas or 
Baps. 


Hank, 
or 560 
yards. 


54 

4320 

30240 

544820 


= 1 

89 

560 

10080 


• • • • 

= 1 

7 

126 


• • • • 

• • • • 

= 1 

18 


• • • • 

• • • • 

« • • • 

= 1 


35 

2*860 

20-160 

• • • • 


= 1 

80 
560 

• • • • 


• • • • 

= 1 
7 

• • • • 


• • • • 

• • • • 

= 1 

• • • • 





■ 


UNT OB 


LINEN 


YARN. 
















Leas, 












Inches. 


Yards. 


Threads 


Cnts^ or 
Bapi. 


Beers. 


Slips. 


Hasps. 


Spindles 


Bnndle. 


36 


= 1 


• • • 


• • • 


• • • 


■ • • 








90 


2i 


= 1 


• «• 


• • • 


• • • 










10800 


300 


120 


= 1 


• •• 


• • f 










21600 


600 


240 


2 


= 1 


• • • 










108000 


3000 


1200 


10 


5 


= 1 










129600 


3600 


1440 


12 


6 


li 


= 1 








518400 


14400 


5760 


48 


24 


H 


4 


= 1 






2160000 


60000 


24000 


200 


100 


20 


16* 


H 


= M 



NoTB. — ^Ermland yam is 85i in. to one thread, and 40 thd. to one lea ; 
Hamburgh Yam is 80 in. to one thread, and 90 thd. to one lea. Also, the 
ootton-reel is 54 in. in circumference ; the linen-reel is 90 in. ; the worsted- 
reel is 35 in. ; the ounce-thread reel is 30 in. ; and a hank of this yam is 
30 thread. 



IMFEEIAL LIQUID ICEASUEE. 

MgtabUahed hy Act of FarUametUy as a Chneral Measure of Capacity for 

Liquid and Dry Articles, 

The Imperial Gallon is the legal standard for regulating aU other mea- 
sures. It must contain 10 lbs. Avoirdupois Weight of pure water, and at 
the temperature* of 62 degrees of Eahrenheit's thermometer. This quantity 
measures 277i cubic inches, rery nearly; beiag about one-fifth greater 
than the old Wine Measure, one-thirty-seoond greater than the old Dry 
Measure, and one-sixtieth less than the old Ale Measure. 
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IN WINE OS SPISII MEASUBS. 



4 Kills* ... 

2 pints ... 

4 quarts ... 

63 gallons ... 



OLD. 

gils. 
10 
18 
42 
68 
86 
126 
252 



make ... 1 pint. 

1 quart. 

1 ffallon. 

1 nogshead. 



84eallon8...make .. 1 puncheon. 
2 hhds. or 126 gals. 1 pipe or butt. 
4 hhds. or 252 gals. 1 tun. 



IMFEBIAL 8TANDABD MSASX7BE. 



gals. qts. pts. gills. 100th pt. 



8 
14 
34 
52 
69 
104 
209 



1 
8 
8 
1 
8 
8 
8 




1 
1 
1 
1 
1 
1 



2 
8 
8 
8 
8 
8 
2 



•28 
•87 
•70 
•45 
•40 
•11 
•22 



1 anker. 
1 runlet. 
1 tieroe. 
1 hogshead. 
1 punoheon. 
1 pipe, or butt. 
1 tun. 



The imperial gaUon contains aboat one-Afth more than the old gslloo. 
IN ALE, BEEB, AND POBTEB MEASUBE. 



2 pints ... make ... 1 quart. 

4 quarts 1 gallon. 

9 gsllons 1 firkin. 

2 firkins, or 18 gals. ... 1 kilderkin. 



2 kilderkins, or 86 gals. 1 barreL 

3 kilderkins, or 54 gals. 1 hogshead. 
2 hogsheads, or 108 gals. 1 butt. 



OLD. 

gsls. 
9 
18 
86 
54 
72 
108 



IMFEBIAL STANDABD MEASXTBE. 

gals. qts. pts. gills. 100th pt' 

«7 vr X U ul. «.. ... •*• ... 

18 1 1 '82 

36 2 8 '64 

04 9 X X 4v ... ... ... ... 

72 13 '27 

109 8 2 *27 



1 firkin. 
1 kilderkin. 
1 barreL 
1 hogshead. 
1 punoheon. 
8 butts. 



SCOTCH LIQUID MEASURE. 

... 1 mutohkin. 2 pints ... make 

... 1 choppin. 4 quarts 

... 1 pint. 



... 1 quart. 
... 1 gallon. 



4 gills ... make ... 
2 mutchkins 
2 choppins 

The quantity of a hogshead, pipe, punoheon, or tun, yaries in different 
kinds otliquids. Thus — 



gsls. 

84 

108 

115 

92 

100 

117 

105 

30 

92 

62 



... 1 hhd. of Claret. 

... 1 pipe of Sherry. 

... 1 pipe of Port. 

... 1 pipe of Madeira. 

... 1 pipe of Teneri£fb 

... 1 pipe of Lisbon. 

... 1 pipe of Malaga. 

... 1 hhd. of Hook. 

... 1 hhd. of Cape. 

... Ihhd. of Tent. 



gals. 

93 ... 1 hhd. of Marsalas Bronte* 
120 ... 1 puncheon of ;S. Whiskey. 
110 ... 1 pxmcheon of Brandy. 

60 ... 1 hhd. of Brandy. 
118 ... 1 pipe of Cider. 

90 ... 1 punoheon of Bum. 

50 ... 1 hhd. of Bum. 
252.... ItunofWme. 
126 ... 1 butt or pipe. 



* The gill is called a quartern in Lendon ; in the North, a noggin ; and other parts, 
half a pint. 





™. 


nee,. 


™,. 


MM. 


,™ra 


OAt. 


PO,,. 


on. 


ra. 


1 tun 




2 


3 


1 


6 


252 


304 


1008 


201( 


1 pipe 




















1 pun 




















1 hhd. 




















I tierce 










1 










3G gds 










f 




















* 










21 „ 


A 








t 










18 „ 


tV 




■A- 




♦ 










»* >. 


W 








» 










12 „ 


A 


A 




A 


t 










9 .. 


A 


A 


A 




A 










7 ., 


A 


A 


A 




1 










6 „ 


iV 


A 


A 


A 


♦ 










4 .. 


A 


A 


A 


A 


A 










3 „ 


A 


A 


A 


A 


A 










2 .. 


Tt. 


A 


A 


A 


A 












tIt 


T^W 


A 


A 


A 










1 pottle 


tSi 


lir 


t4i 


Tt. 


A 


* 








1 ,u.t( 


Wn 


T*T 


Ttl 


ih 


t4i 


1 


+ 






Ipirt 


tiAtt 




Tt, 


rfi 


i+. 


i 


t 


♦ 




J pint 


nW 


T."™ 


tAt 


tAt 


»+Y 


A 




i 


.t 


1 nog. 


tAi 


WST 


rfrr 


-.A-^ 


tAv 


A 


A 


i 


i 



RvLS. — Tuna multiplied bj 4 are hogaheada ; hogsheads x bj 63 are 

SUona ; gallona x by 4 aie quarta ; quarts k ^ 2 are pints ; pints 
vided by 2 are quarts ; qnorta -i- by 4 are gallons ; gallons -i- by 
68 ace hogsheads ; hogeheads-i-by 4 are tuns. 



48.— How nuuiT pints are there in 3 hhda. 20 gals. 1 qt. P— Ans. 1674 pts. 

49.— In 1674 pints how many hogaheads P— Ans. 3 hhdB..20 gals. 1 qt. 

50.— In 83 hhds. how many pints?— 31753 pints. 

51. — Bednce 24galloDs3 quarts toeiUs?— Ans. 1792 gills. 

52.- In 20 tans 8 bbds. 50 gallons how many gallons ?— Ans. 527S gals. 

68. — In 21 gallons 2 quarts 1 pint how many pints? — Ans. 173 pinta. 
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DRY MEASURE. 



2 pints ... make ... 1 quart. 

4 quarts 1 gallon. 

2 gaUons 1 peek. 

4 peeks 1 bushel 



8 bushels ... make... 1 quarter. 

4 quarters 1 chaldron. 

10 quarters 1 last. 



The old dry gallon contained 268 four-fifths cubic inches. 
Coab are now sold bj weight only. 



EXAMPLES. 



54. — In 24 gals. 2 qts. 1 pt. how many pints ? — Ans. 197 pints. 

65. — In 4687 pints how many gallons ? — Ans. 585 gsls. 8 qts. 1 pt. 

56. — How many quarts in 1352 quarters, 5 bushels, 3 pecks, 1 gallon^ 

3 quarts ?— Ans. 346303 quarts. 
57. — ^In 30720 quarts of com how many quarters ? — An.s. 120 qrs. 



FRENCH WEIGHTS AND MEASURES. 

The following tables give aa example of the decimal system of 
weights and measures used in France ; each increasing and 
diminishing in a tenfold proportion : — 

LONG MEASURE. 

LENGTH IN ENGLISH. 

Miles. Yards. Feet. Inches. 

10 Millimetres are 1 Centimetre 0*39 

10 Centimetres 1 Decimetre 3'93 

10 Decimetres 1 Metre 1 3-93 

10 Metres 1 Decametre 10 2 97 

10 Decametres 1 Hectometre 109 1 107 

10 Hectometres 1 Kilometre 993 1 103 

10 Kilometres 1 Myriametre 1 376 917 

The Metre is the unit of length, and is the ten millionth part of a line 
supposed to be drawn from the pole of the earth to the equator. 



• 



SQUARE MEASURE. 

SUPERFICBS IN ENGLISH. 

Acres. Boods. Perches. Yards. 

10 Milliares are 1 Centair ... 1*19 

10 Centaires 1 Deciare ... 11*96 

10 Deciares 1 Are 3 28*86 

10 Ares 1 Deca-are 39 16*28 

10 Deca-ares 1 Hectare 2 1 35 11*58 

10 Hectares 1 Kilare 24 2 33 25*07 

The Are is the unit of square measure, and is equal to the square of one 
Decametre. It is nearly the 40th part of an English acre. 
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LIQUID MEASURE. 



XHGLIBH MSASUUI. 



Qallons. 



10 MilliUtreB are 1 

10 Centilitres 1 

10 DeoilitreB 1 

10 Litres 1 

10 Decalitres 1 

10 Hectolitres 1 

10 KiloHtres 1 



Centilitre ... 
Decilitre ... 

liitre 

Decalitre ... 
Hectolitre... 
Kilolitre ... 
MyriaUtre... 



2 
22 

220 
2200 



0-0176 

0176 

1-76 

1-607 

0-077 

0-774 

7-774 



The Litre is the unit of capacity, or of the content of any yeesel for 
holding liquids, &c. It is the cube of one decimetre. The stiuidard unit 
of solids and aeriform fluids is the stere or m^tre cube, equal to 35-S16 
English cube feet. 



WEIGHT. 



10 Milligrammes are 1 Centigramme .. 

Decigramme .. 



10 Centigrammes 
10 Decigrammes 
10 Grammes 
10 Decagrammes 
10 Hectogrammes 



1 
1 
1 
1 
1 



Qramme ... 
Decagramme .. 
Hectogramme .. 
Kilogramme .. 



BNOLISH WBIOHT. 

Or. Aydp. Oz, Troy. 



•00035 
•00352 
•03529 
-35296 
3-52969 
35-29696 



•00032 
•00321 
•03217 
•32171 
3-21717 
32-17171 



GEOMETRICAL MEASURE. 



60 seconds" ... make ... 1 minute.' 
60 minutes 1 degree.** 



90 degrees ... make ... 1 quadrant. 
860 degs., or 4 quadrants 1 circle. 



In mathematical sciences, the calculations are fomided on the 
division of the circle. 

A degree of latitude or longitude on the equator, measures 
69-07, or 69i-^o British miles. 

A nautical mile is one-sixtieth part, or a minute of a de- 
gree ; six geographical miles are nearly equal to seven English 
miles. 

The great circle of the Ecliptic or Zodiac, is divided in twelve 
signs, each containing thirty degrees. 
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THB SIX KOSIHSBN SIGNS. 



BPBiira iiavs. 
The Sun enteric — 
cy Jrieif the Bam, March 21. 
^ rannif, the BuU, April 18. 
n Qemim, the Twins May 21. 



SVHHEB si&sn. 
The Sun enteric — 
® Ctmeer^ the Grab, June 21. 
Si X«o, the Lion, July 23. 
itfi Ftf^o, the Virgin, August 28. 



THE SIX SOUTHERN SIGNS. 



AUTUIOfAL SIGNS. 

The Sun ewtera^ — 
:& lAhrtt^ the Balance, Sept. 23. 
T\ ScorpiOf the Scorpion, Oct. 23. 
f SagiUairiiu^ the Archer, Not, 21. 



WINTXB SIGNS. 

The Sun enfert^ 
V^ CapricomuSf the Gk)at^ Deo. 21. 
XZ ^jtMzruM, Water-bearer, Jan. 19. 
K Pisces, the Fishes, Feb. 18. 



** The ram, the bull, the heftvenly twins, 
And next the crab the lion shines ; 

The virgin and the scales, 
The scorpion, archer, and sea^goat. 
The man that holds the water-pot, 

And fish with gUttering tails." 

The progress of the sun through these signs causes the varia- 
tion in the length of days, and the consequent vicissitudes of the 
seasons. Spring commences at the Vernal Equinox (March 21), 
when the sun enters Aries ; Summer, at the Summer Solstice 
(Jime 21), when he enters Cancer ; Autumn, at the Autumnal 
Equinox (September 23), when he enters Libra ; and Winter, 
at the Winter Solstice (December 21), when he enters Ca- 
pricorn. 

The longest day is that of the Summer Solstice, and the 
shortest that of the Winter Solstice. At the Equinoxes, the 
day and night are everywhere equal. 

0/So/, the Sun, the centre of the solar system. 

> Luna, the Moon^ a secondary planet, attending the earth. 



WA17DEBIKG STASS, CALLED PLANETS. 

5 Mercury. $ Venus. © The Earth. 

% Jupiter. b Saturn. ^ Herschel. 



^ Mars. 
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TIME MEASURE. 



60 seconds f^^ec.^ 

60 minutes, or 3600 seconds 
24 hours, or 1440 minutes 

7 days, or 168 hours ... 

4 weeks, or 28 days 
28, 29, 30, or 31 days 



... 1 minute, min, 
... 1 hour, Ar. 
... 1 day, d. 
... 1 week, wh. 
... 1 lunar month, 9», 
1 calendar month. 



# # *■ If --- --. -- -- — ' — — — 

52 wks., 1 day, 6 hrs. ; or 365 days 6 hrs. j or 8766 hrs. 1 Julian year, yr 
365 days, 5 hours, 48 minutes, 51| seconds 1 solar year. 

12 calendar months, or 13 lunar 1 year. 

100 years , 1 century. 



QUAETERLY TEEMS. 



In Stiffland. 

Lady Day, March 25th. 
Midsummer, June 24th. 
Michaelmas, September 29th. 
Christmas, December 25th. 

To know the days in each months observe- 



In Scotland, 

Candlemas, February 2nd. 
Whitsuntide, May 15th. 
Lammas, August let. 
Martinmas, Norember 11th. 



The days are thirty in September, 
April, June, and November ; 
Twenty-eight in February alone ; 
In each other thirty-one ; 
But in every leap-year* you'll find 
February counts twenty-nine. 

EXAMPLES. 

58. — In 72015 hours, how many weeks ? — Ans. 428 weeks, 4 days, 15 hours. 
59- — How many hours are there in 428 weeks, 4 days, 15 hours? — Ans. 

72015 hours. 
60. — ^A clock strikes 156 times a day $ how many strokes in 6 years ? — Ans. 

841640. 
61. — How many minutes has a boy lived who is 10 years and 6 weeks old ? 

Ans. 5316480 minutes. 
69. — How many years and days is it since the battle of Waterloo, which 
was gained on the 18th of June, 1815, it being now the Ist of May, 
1854 ?— Ans. 38 years, 196 days. 
63. — In 365 days how many minutes ? — Ans. 525600 minutes. 
64. — In 16 JTB. 6 mon. 2 weeks, how many seconds ? — 516499200 seconds. 
65.— Bring 72468573 minutes to years ?— Ans. 37 years, 320 days, 9 hours, 
33 minutes. 

QUERIES.— How many minates in an hoar? How many hours in a day? How 
many days in a week ? How many weeks in a year? How would you bring years to 
minates, and days to years ? 

* The leap-year is foand by dividing by 4: if even, it is leap-year; if odd, so many 
after leap-year. 



■RESENT COINS. 



Sovereiga 
Half ditto 

Crown ,. 
Half ditto 
Shilling .. 



5 8A 
2 13 
18 4,V 
9 3A 



Sixpence . . . . 1 IOtV 
Fourpence . , 1 6-\\- 

Coppet 34 pence to the pound 
avoirdupois. 



Note.— The mint price of gold ii £8 17i. Old. per onnoe, or £46 14<. 6d. 
per lb. Silrei ia north 5*. an ounce. 1 lb. la silvar i> coined into 66a. 
Any eum in silrer OTer 40s. i> not tt legal teodet ; nor ii aaj sum ia oopper 
over 12d. a legal pajtneat. Qold coin washn aboat a half per oent. in 16 
yean' wctir, and ailTer from 2 to 5 per cent. All alloyed ^Id Ib euppoaed 
to be divided into 21 equal parte. Standard gold far com oonsiata of 28 
ousts of pore BOld, and 2 puts of pure oopper mov. Standard ailrer oon- 
taina II at. 2 dwta. of pun ailver, and 18 dwta. of alloy. The neir standard 
for wateh oases, ia 18 carats fine. 
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COMPOUND ADDITION. 



ADDITION OF MONEY. 

BiTLE. — For 4 in fiirthings carry 1 to the pence ; for 12 in pence 1 to the 
shillings ; for 20 in shiUings 1 to the pounds ; and 1 tor every 10 in 
the pounds, as in simple adcUtion. 
Season. — Four farthings make Id. in the place of pence ; 12 pence Is. 

in the line of shillings ; and eveiy 20s. £1 in the column of uullings ; 

which add to the pounds as whole numbers. 

EXAMPLBS. 

1.— £1 479 14s. 64 d. 2.— £3768 lls^8id. 

'7168 17 4i 

8133 14 lU 

3171 19 101 

Ans. £14954 6 9 i 

13474 12 2f 



Proof. 14954 6 9i 



1313 
1927 
3168 


16 
11 
16 


6i 
lOi 

64 


Ans. £10178 


16 


6 


6410 


4 


9i 


Proof 10178 


16 


6 



3.— £ s. d. 

57 16 H 

42 13 9i 

83 17 6i 
63 18 84 
76 16 lOf 

84 17 64 



4t»-^£ 8. d. 

97 18 34 

84 16 94 

73 17 54 

64 13 54 

53 18 64 

63 19 7J 



5. — £ 8. d. 

56 16 94 

47 13 8f 
83 13 94 
62 17 54 

48 13 94 
65 15 104 



Ans. £ 



Ans. £ 



Ans. £ 



In page 28 foe introduoed a new system of simple addition for practice on 
the blackboard, (in order to save trouble to teachers in large schools), by 
tohich they can see at one view the answer of any question without the trouble 
of adding the sum over again. On the same principle, we here lay down 
a new system of compound addition, which may be made applicable in all 
eases, no matter what the denomination. 

Bulb. — Put the first line down at pleasure, but have the second line to 
correspond with the first, so that in the pence, the two figures in 
units' place make 12. In the line of shillings, the next two figures to 
make 20, with the carried figures from the pence, and in the line of 
pounds, that each two figures make 10. The ke^ line may be set 
down at top, bottom, or in the middle of the question, which will be 
the answer required. 



6.— £ s. 


d. 


7.— £ 8. d. 


8.- 


-£. 8. 


d. 


6 7 


9 


13 11 11 K.L. 




24 7 


6 


3 12 


3 


8 7 6 




75 12 


6 


7 6 


5 


1 12 6 




53 18 


9 


2 13 


7 


3 13 7 




46 1 


3 


6 9 


8 


6 6 5 




34 17 


6K.L. 


3 10 


4 


9 12 10 




56 16 


4 


5 9 


2 K.L. 


7 2 


Ans.i 


43 8 


8 


Anfl.£35 9 


2 


Ans. £43 11 11 


^334 17 


6 
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▲FPLIGATIOV. 



9. — I owe Messrs. Potter & Norris, merchants, Manohester, as follows, 
viz. :— For oalioo, £13 10s. ; silk, £17 13s. Sd. ; cotton, £208 17s. ; ohinti, 
£86 Os. 9d. ; a former aocomit £800 ; selicia, £15 ISs. 3|d. ; broad doth, 
£80 lOs. 4|d. ; what do I owe them in allP->Ans. £672 Ss. lOid. 

10. — Baufjtkt of Messrs. Bannerman & Sons, Tork-street, Manchester, 
goods to the amount of £1468 16e. 7d. ; paid freight, £27 7s. 6d. ; other 
charges, £23 14s. 74d. ; I sold them immediately for £1668 17b. 6id. ; what 
sum did I gain?— Ins. £148 18b. lOd. 

11. — Bought of Messrs. Heniy and Co., Portland-street, Manchester, 20 
pieces of black silk @ £3 Is. 9d. per piece ; 30 dozen silk handkerohie& @ 
£1 16s. 3d. per dozen ; 24 pieces of Indian chintz ^ £2 88. 5d. per piece ; 
28 pieces oi prints @ £1 Os. 7d. per piece ; and 60 pieces of fine muslin 
@ £1 5s. 6d. per piece ; paid cash £209 10s. lid.; wnat remains due? — 
Ans. £82 lis. lid. 



TROT WEIGHT. 

Bulb. — For 24 grains, carry 1 to the pennyweights ; for 20 pennyweights* 
1 to the ounces ; for 12 ounces, 1 to the lbs. ; and 1 for eyery 10 in 
the lbs. carry 1 as in simple addition. 

BXAMPLB8. 

lbs. oz. dwts. gr. lbs. oz. dwts. gr. Ibt. oz. dwtB. gr. 

12.--4712 11 19 17 13.— 163 10 15 13 14.— 4763 9 13 17 

3714 10 17 15 971 11 14 16 5286 11 19 6 

9714 11 13 17 316 10 13 17 4273 7 13 13 

3174 10 17 12 941 10 11 13 3412 6 12 14 



Ans. Ans. Ans. 



▲PPLICATION. 



15. — Bought of Messrs. Hunt and Boskell, gold and silyersmiths. 
Exchange Buildings, Manchester, 3 dozen of silyer spoons, weighing 5 lbs. 
9 oz. 8 dwts. ; a teapot, weighing 3 lbs. 2 oz. 16 dwts. 16 grains ; two salvers, 
weiehing 4 lbs. 6 oz. 17 dwts. j a dozen silver forks, weighing 1 lb. 8 oz. 
19 dwts. 22 grs. ; what was the weight of all these articles ? — Ans. 15 lbs. 

4 oz. 1 dwt. 14 grs. 

16. — ^Milner GKbson, Esq., M.P., has a service of plate in which there 
are 20 dishes, weighing 203 oz. 8 dwts. ; 36 plates, weighing 408 oz. 9 dwts.; 

5 dozen spoons, weiglnng 112 oz. 8 dwts. ; 12 salts, weighing 71 oz. 7 dwts.; 
knives and forks, weigmng 78 oz. 5 dwts. ; two large cups and a tankard, 
weighing 121 oz. 7 dn^. ; with sundry articles, weighing 105 oz. 5 dwts. ; 
what was the weight of the whole P — ^Ans. 91 lbs. 3 oz. 9 dwts. 

QUERIES. — ^How do yon bring grains to lbs. ? lbs. to grains ? How do you prove 
Compoimd Addition ? 



AVOIRDUPOIS WEIGHT. 

Bulb. — For 16 drachms carry 1 to the ounces ; for 16 ounces, 1 to the lbs.; 
for 28 lbs., 1 to the quarters ; for 4 quarters, 1 to the cwts. ; for 20 
cwts., 1 to the tons ; and the tons as in simple addition. 
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EXAMPLES. 

tonti. cwt. qr. lb. cwt. qr. lb. lb. oz. dr. 

17.— 4746 17 3 14 18.— 134 3 17 19.— 1376 11 15 

1373 14 1 17 131 2 18 1314 10 11 

1468 13 3 15 147 1 17 3716 11 14 

1313 11 1 19 914 2 17 1123 10 14 



Ans. Ans. Ans. 



APPLICATION. 

20. — Bought 5 bags of hops : the first weighed 4 cwts. 3 qrs. 18 lbs. ; 
the second, 2 cwts. 2 qrs. 11 lbs. ; the third, 2- cwts. 3 qrs. 5 lbs. ; the 
fourth, 2 cwts. 3 qrs. 12 lbs. ; the fifth, 2 owts. 3 qrs. 15 lbs. ; what wa» 
the weight of the whole ? — Ans. 16 owts. 

21.— bought of Binyon &, Co., grocers and tea merchants, St. Ann's 
Square, Manchester, 6 hhds. of sugar : the first weighed 6 cwts. 3 qrs. 
27 lbs. ; the second, 4 cwts. 1 qr. 19 lbs. ; the third, 6 cwts. 2 qrs. 20 lbs. ; 
the fourth, 3 cwts. 3 qrs. 22 lbs. ; the fifth, 7 cwts. 1 qr. 11 lbs. ; and the 
sixth, 4 owts. 3 qrs. 17 lbs. ; what was the weight of all P — ^Ans. 83 cwts. 
1 qr. 4 lbs. 



chemists' weights. 



BuLE. — For 3 in scruples, carry 1 to the drachms ; for 8 in drachms, 1 to> 
the ounces ; for 12 in ounces, 1 to the lbs. ; and the lbs. as in simple- 
addition. 

EXAMPLES. 



lb. 


oz. 


dr. 


sc- 




lb. 


oz. dr. 


sc. 




lb. 


oz. 


dr. 


8C. 


22. 174 


10 


7 


1 


23.- 


-11 


11 6 


1 


24.- 


-19 


11 


4 


1 


19 


11 


5 


1 




12 


11 4 


2 




14 


10 


5 


2 


11 


10 


6 


2 




17 


10 5 


1 




14 


11 


2 


1 


9 


6 


1 


1 




13 


11 6 


2 




14 


10 


7 


1 


4 


5 


4 


1 




17 


10 5 


1 




17 


8 


5 


2 


14 


1 


3 


2 


Ans 


12 


11 4 


1 


Ans. 


18 


4 


4 


1 


Ans. 








. 















APPLICATION. 

25. — Mr. Westmacott, chemist, Manchester, mixed 5 ingredients; the 
first weu[hed 13 lbs. 7 oz. ; the second, 11 oz. 7 drs. 1 scr. ; the third, 
7 lbs. an. 2 scrs. ; the fourth, 11 lbs. 3 drs. 1 scr. ; the fifth, 15 lbs. 6oz. 
2 scrs. ; what was the weight in all P — Ans. 48 lbs. oz. 4 drs. 

QUERIES.— What do you carry from the grains, scruples, drachms, and ounces? 



LIQUID MEASURE. 

BVLE. — ^For 4 gills carry 1 to the pints ; for 2 pints, 1 to the quarts ; for 
4 quarts, 1 to the gallons ; for 63 gallons, 1 to the hogsheads ; for 4 
hogsheads, 1 to the tuns ; and the tuns as in simple addition. 
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BXAMPLS8. 

26. 27. 28. 

hhd. gal. qt. pt. g. tno. hhd. gal. qt. pi. g. tan. bhd. gaL qt. pt. g. 

31 57 2 1 1 37 3 27 2 1 I 39 2 14 1 1 3 

19 17 3 1 3 17 2 60 1 1 3 40 1 57 3 1 2 

17 39 2 1 1 39 1 59 I 1 1 99 2 55 2 1 3 



Ans. Ans. Ans. 



APPLICATION. 

29. — Bought of Findlster and Mackie, Dacie Street, Manchester, 3 
casks of Irish Whiskey : the first contained 44 gals. 3 qti. 1 pt. 3 gills ; 
the second, 37 gals. 2 qts. 3 gills ; and the third, 61 gals. 3 qts. 1 pt. 2 gills ; 
what did the whole contain ? — Ans. 144 gals. 2 qts. 

NoTX*— One gallon of water weighs 10 Ihs. avoirdapois ; a pint, li Ih. ; 
«nd a hushel, 80 lbs. The spirit merchant will find at the end of this 
work, tables constracted, by which he can measure with the common inch 
rule, casks from 10 to 130 gallons, whether the cask be lying on its side or 
standing upright. To reduce inches to gallons, multiply by 1000, and 
diyide by 277*274 ; rererse the operation to bring gallons to inches. 

Bepeat the Bole for Liquid Measure. 



DRY MEASURE. 

Bulb. — ^For 2 pints carry 1 to the quarts ; for 4 quarts, 1 to the gallons ; 
for 2 eaUons, 1 to the pecks ; for 4 pecks, 1 to the bushels ; and for 8 
bushels, 1 to the quarters ; and the quarters as in simple addition. 

qrs. b. p. g. b. p. g. q. p. b. p. g. q. p. 

30.— 37 13 3 31.— 37 3 111 32.— 31 2 110 

60 1 1 2 26 2 17 1 1 1 

14 2 3 23 3 1 1 20 1 1 1 



Ans. Ans. Ans. 



APPLICATION. 

33. — Messrs. Losh, Wilson, and Bell, merchants, Newcastle-on-Tyne, 
consigned to their correspondent at Hamburgh, on the 2nd of January, 
1857, 27 qrs. 6 bs. 3 p. of wheat ; on the 10th, 38 qrs. 4 bs. 2 p. ; on the 
14th, 49 qrs. 6 bs. ; and on the 20th of the same month, 58 qrs. 7 bs. 3 p. ; 
how much did they export during the month ? — Ans. 175 qrs. 1 bs. 

Bepeat the rule for Dry Measure. 



CLOTH MEASURE. 



Bulb. — For ereiy 4 nails, carry 1 to the quarters ; for every 4 quarters, 1 
to the yards ; for erery 5 quarters, 1 to the ells English ; and for eyery 
6 quarters, 1 to the ells French. 



62 COMPOUND ADDITION. 



EXAMPLES. 

yds. qr. ns. yds. qr. ns. e.£. qr. ns. e.E. qr. ns. 

34.-36 3 1 36.-374 1 2 36.— 421 2 2 37.— 312 2 2 

37 1 1 387 2 3 123 1 3 123 2 6 

14 1 2 462 3 1 210 2 3 314 1 2 



Ans. Ans. Ans. Aub. 



APPLICATION. 

38. — Bought of Messrs. Kendal, Milne, and Faulkner, silk merchants, 
Manchester, seven pieces of silk : the first contained 72 yds. 1 qr. 2 ns. ; 
the second 20 yds. 3 ns. ; the third, 100 yards ; the fourth, 36 yds. 3 ns. ; 
the fifth, 46 yds. 2 ns. ; the sixth, 71 yds. 2 qrs. 1 n. ; and the serenth, 46 
yds. 1 qr. 2 n. ; how many yards were there in all? — ^Ans. 392 yds. 
3 qrs. 1 n. 

Bapeat tbe role for Cloth Measure. 



LONG MEASURE. 

RvLB. — ^For 3 barleycorns, carry 1 to the inches; for 12 inches, 1 to' the 
feet ; for 3 feet, 1 to the yards ; for 5i yards, 1 to the poles English ; 
for 7 yards, 1 to the perches Irish ; for 40 poles, carry 1 to the fur- 
longs ; for 8 furlongs, 1 to the miles. 

EXAMPLES. 

ml. ftir. per. ml. far. per. ml. ftir. per. ml. ftir. yd, 

39.-27 6 38 40.— 176 1 6 41.— 4 6 20 42.— 177 7 6 

19 6 33 178 2 8 9 5 13 197 6 5 

14 7 19 197 2 10 7 4 9 189 5 6 



Ans. Ans. Ans. Ans. 



APPLICATION. 

43. — James rode 35 mis. 2 fur. 34 per. on Monday; Joseph walked 24 
mis. 6 fur. 25 per. 2 yds. on Tuesday ; he rode, on Wednesday, 42 mis. 7 
fur. 4 yds. ; he walked, on Thursday, 15 mis. 4 fur. 38 per. 3 yds. ; what 
distance did they trayel in the four days ! — Ans. 118 mis. 5 fur. 18 per. 
l^yds. 

Bepeat the role for Long Measnre 



CUBIC, OB SOLID MEASURE. 
TABLE. 

1728 inches 1 sold foot. 166f cubic yards 1 perch. 

27 feet 1 solid yard. 

Rule. — ^For every 1728 cubic inches, carry 1 to the feet ; for every 27 
cubic feet, 1 to the yards ; and for every 166f cubic yards, 1 to the 
perches ; and perches as in simple addition. 



COMPOUND ADDITION. 



63 



1. 

per. yds. ft. in. 

374 130 14 150 

371 176 24 140 

914 68 28 13 



2. 

p«r. yds. ft. in. 

176 126 23 1711 

314 141 17 1214 

431 19 27 1711 



3. 

per. ydt. ft. in. 

312 19 17 13 

164 26 23 14 

726 17 11 18 



Ans. 



Ans. 



Ans. 



Bepeat the role for Solid Measure. 



SQUARE OR LAND MEASURE. 
TABLE. 



144 square inches make 1 square ft. 
9 square fiset make 1 square yard. 
SOi sq. yds. make 1 pole or perch. 
16 poles make 1 pole or cham. 
10 ohams make 1 acre. 



In Ireland, 

9 square feet make 1 square yard. 
49 square yards make 1 sq. perch. 
40 perches make 1 rood« 

4 roods make 1 acre. 



Bulb. — For every 144 square inches, carry 1 to the square feet ; for ereiy 
9 square fiset, 1 to the square yards ; {at e^erj 49 square yards, 1 to 
the square perches or poles ; for every 40 square perches or poles, 1 
to the square acres ;* and the acres as m simple addition. 

Note. — ^The statute pole is 5^ yards, but varies in different localities. In 
Lancashire, 7 yards make a pole or perch ; in Oheshire, 8 yards ; and in 
Ireland the same as Lancashire. 



s. r. p. yds. ft. in. 

2.-2376 3 16 12 2 140 

1242 3 32 17 7 111 

1723 2 18 32 k 78 



s. 


r. 


p. yds. 


ft. 


in. 


Lf JUOB. 


1.— 147 


1 


27 23 


7 


78 




192 


2 


16 38 


4 


101 




141 


3 


39 16 


6 


140 





Ans. 



Ans. 



Bepeat the role for Land or Square Measure. 



TIME . 

BuLE. — ^For 60 seconds carry 1 to the minutes ; for 60 minutes, 1 to the 
hours ; for 24 hours, 1 to the days ; for 7 days, 1 to the weeks ; for 4 
weeks 1 to the months ; for 12 months 1 to the years ; and add the 
years as in simple addition. 

* An English acre is 4840 yards ; a Scotch acre 6184 yards ; an Irish acre 7840 yard?. 
The French acre (upent) is 54,450 English feet. The En^sh is to the Scotch acre aa 
78 is to 100. The Welsh acre is equal to two English acres. The Irish acre is to the 
En^sh as 11 is to 14, or 2r. 10^ per. more. 
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EXAMPLES. 

w. d. h. m. 8. degs. ' " '" "" 

1.— 27 4 18 37 56 2.— 176 30 50 41 25 

37 6 19 15 51 195 25 47 46 21 

31 4 18 51 40 197 5 43 51 27 



Ads. Ans. 



Repeat the rale for Time. 



COMPOUND SUBTRACTION 

Teaches to find the difference between two numbers of different 
denominations. 

Rule. — Place the lesser number under the greater. If the lower farthings 
be greater, borrow from 4, and carry 1 to the pence ;* when the lower 
pence are higher, borrow from 12, and carry 1 to the shillings ; when 
the lower shiUings are higher, borrow from 20, carir 1 to the pounds, 
and the pounds as in simple subtraction. The method of proof is the 
same as m simple subtraction. 

EXAMPLES IK COINS. 

1. 2. 3. 4. 

£ s. d. £ s. d. £ s. d. £ s. d. 

Prom 12 13 6i 19 17 4f 135 17 4^ 176 13 lOi 

Take 11 7 4i 11 10 2i 94 16 If 57 18 6* 



Ans. Ans. Ans. Ans. 



\ 



TKOY WEIGHT. 

Bulb. — When the lower grains are greater, borrow from 24, adding the 
remainder to the upper, and carry 1 to the dwts. ; when the lower 
dwts. are greater, borrow from 20, adding 1 to the ounces ; when the 
lower ounces are greater, borrow from 12, and carry 1 to the lbs. ; and 
subtract the lbs. as in simple subtraction. 

* Brason.— The one which is added to the next place of the lesser nnmber di- 
minishes the correspondent place of the greater. It is taking from one and adding to 
■another which keeps the total correct. 
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EXAMPLES. 

lb. 02. dt. gr. lb. oz. dt. gr. lb. oz. dt. gr. 

1.— From 5 6 18 14 2.-847 11 12 6 8.— 197 11 18 18 

Take 8 4 6 8 279 10 17 8 178 10 17 10 



Ans. Ans. Ans. 



Bepeat the rale and reason for Subtracting in Troy Weight. The reaaon will apply 
in all oases in Gompotuid Subtraction. 



AVOIRDUPOIS WEIGHT. 

Bulb. — When tbe lower dn. are mater, borrow from 16 ; when the lower 
oonoes are greater, borrow m>m 16 ; when the lower lbs. are sreater, 
borrow from 28 ; when the lower qrs. are greater, borrow from 4 1 
when the lower cwts. are greater, borrow from 20 ; observing, in each 
case, to add the remainder to the upper number, and the tons as in 
simple subtraction. 

BXAMPLBS. 

1. 2. 3. 

cwt. qr. lb. oz. dr. t. cwt. qr. lb. oz. dr. t. owt. qr, lb. oz. dr. 
From 16 3 14 6 14 16 16 2 14 18 13 23 17 3 19 12 12 
Take 12 1 8 4 8 12 18 3 19 16 15 17 18 8 23 18 18 



Ans. Ans. Ans. 



Repeat the rale and reason for AToirdnpois Weight. 



chemists' WEIGHT. 

Bulb. — When the lower grs. are greater, borrow from 20 ; when the lower 
scrs. are greater, borrow from 3 ; when the lower drs. are greater, bor- 
row from 8 ; when the lower ounces are greater, borrow from 12 ; and 
the lbs. as in simple subtraction, 

EXAMPLES. 

1. 2. 3. 

lb. oz. dr. scr. gr. lb. oz. dr. scr. gr. lb. oz. dr. sor. gr. 
From 19 8 7 2 19 24 6 6 1 16 27 6 6 1 17 
Take 15 5 5 1 16 19 8 7 2 19 23 7 7 1 10 



Ans. Ans. Ans. 



Repeat the role and reason for Chemists' Weight. 

F 
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COMPOUND SUBTRikCTION. 



LIQUID MEASURE. 

Bins. — ^When the lower pints are greater, borrow from 2 ; when the lower 
quarts are greater, borrow from 4 ; when the lower gallons are greater, 
borrow from 63 : when the lower hogsheads are greater, borrow from 
4 ; and the tmis as in simple subtraction. 



1. 

t. hhd. g. q. p. 

From 140 3 56 2 1 

Take 131 2 50 1 1 



EXAMPLES. 

2. 

t. hhd. g. q. p. 

163 2 56 1 

94 3 61 1 1 



3. 

t. hhd. g. q. p. 

176 3 23 1 1 

100 3 39 1 1 



Ans. 



Ans. 



Ans. 



Bepeat the rale and reason for sabtraoting in Liqaids. 



DRY MEASURE. 

BuLE. — When the lower pints are greater, borrow from 2, cany 1 to the 
quarts ; when the lower quarts are greater, borrow from 4, cany 1 to 
the gallons ; when the lower gallons are greater, borrow from 2, carry 
1 to the pecks ; when the lower pecks are greater, borrow from 4, 
cany 1 to the bushels ; when the lower bushels are greater, borrow 
from 8, and cany 1 to the quarters. 



1. 

qra. b. p. g. q. p. 

Prom 136 7 3 1 3 1 

Take 52 2 1 2 



EXAMPLES. 

2. 

qrs. b. p. g. q. p. 

204 6 2 2 

19 6 3 1 1 1 



3. 

qrs. b. p. g. q. p. 

311 6 3 1 3 1 

304 7 2 1 1 1 



Ans. 



Ans. 



Ans. 



Bepeat the rule and reason for subtracting in Dry Measure. 



SQUARE OR LAND MEASURE. 

BuLE. — ^When the lower feet exceed the upper, borrow from 9, and carry 1 
to the yards ; when the lower yards are greater, borrow from 49, and 
carry 1 to the poles or perches ; when the poles in the lower line ex- 
ceed the upper, borrow from 40, and carry 1 to the roods ; when the 
roods in the lower line are greater, borrow from 4, and cany 1 to the 
acres ; and the acres as in simple subtraction. 



EXAMPLES. 



a. r. p. y. f. 

1.— From 100 2 36 16 7 

Take 97 1 30 14 5 



a. r. p. y. f. 

2.— 114 1 21 15 16 

74 2 36 16 



Ans. 



Ans. 
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CLOTH MEASURE. 

KULB. — In the nails, borrow from 4, and carry 1 to the quarten; in 
the quarters, borrow from 4, and cany 1 to the yards ; and the yards 
as in whole numbers. In such cases, add the remainder to the upper 
number. 

EXAMPLES. 

e.E. yd. qr. n. jrd. qr. n. e.E. yd. qr. n. 

I.— From 73 2 1 2 2.-96 1 1 3.— 127 12 1 

Take 29 1 48 2 2 67 2 2 3 



Ans. Ans. Ans. 



LONG MEASURE. 



Bulb. — In the barloycoms, borrow from 3, and carry 1 to the inches ; in 
the inches, borrow from 12, and carry 1 to the leet ; in the feet, bor- 
row from 3, and carry 1 to the yards ; in the yards, borrow from 7 
Irish, and from 6^ English, and carry 1 to the perches ; in the perches, 
borrow from 40, and carry 1 to the furlongs ; in the furlongs, borrow 
from 8, and carry 1 to the miles. 

EXAMPLES. 

m. f. p. y. m. f. p. y. m. f. p. y. 

1.— From 19 3 36 3 2.— 212 2 10 2 3.— 116 6 6 3 

Take 12 5 38 2 111 1 11 1 110 7 3 4 



Ans. Ans. Ans. 



TIME . 

BULE. — In the seconds, borrow from 60, and carry 1 to the minutes ; in 
the minutes, borrow from 60, and carry 1 to the hours ; in the hours, 
borrow from 24, and carry 1 to the days ; in the days, borrow from 
7, and carry 1 to the weeks ; in the weeks, borrow from 4, and carry 
1 to the months ; in the months, borrow from 12, and carry 1 to the 
years ; and the years as in simple subtraction. 

EXAMPLES. 

1. 2. 3. 

y. m. w. d. y. m. w. d. h. m. s. y. m. w. d. h. m. b. 
Prom 1741 8 2 3 6542 6 3 5 13 40 20 66 7 3 4 9 20 10 
Take 1636 9 3 6 4766 9 3 6 18 64 37 37 9 1 6 10 38 21 

Ans. Ans. Ans. 

■ I' I ' ■■ ii. I II . .1 I 

F 2 



68 



COMPOUND MULTIPLICATION. 



A NEW TABLE, SHOWINO- THE NTJHBEB OF DATS BETWEEN ANY TWO 

GIYEN TIMES. 

Pboblsm. — To find the number 
of days from the 1st of January to 
the 11th of July. 

BuLE. — To the right hand of July 
you will find 181 days, to which add 
the 11 days of July, and you have 
192, the number of days required. 

How many days from the 9th 
of May to the 17th of Septem- 
ber ? — Opposite May in the column 
you will find 120, to which add 9=- 
129; opposite September you will 
find 243, to which add 17=260; 
then from 260 take 129: the re- 
mainder will be 131, — the number 
of days sought. 

4. — How many days from the 5th of November, 1847, to the 16th of 
May, 1848 P — Add 25, complement of 5 to 30 (days in ISTovember) to 31 
found on the left hand of November, and to that sum add 120 found 
opposite May — ^more 16 for May, and you have 192, the days required ? 

To ascertain the length of Bay and Night at any time of the Year, 

BxJLE. — ^Double the time of the sun's rising, and it will give the length of 
the night ; double the time of setting, and it will give the length of 
the day. 

EXAMPLE. 

1. — The Prince of "Wales was bom on the 9th of November, 1841; 
the sun rose at 7.10, and set at 4.50 ; what was the length of the day and 
night? 

Set at 4 50 Bose at 7 10 Bay 9 40 

2 2 Night 14 20 



DAYS. 


months. 


DATS. 1 


31 


334 


January... 


00 


31 


59 


306 


February . 


31 


28 


90 


275 


March .... 


59 


31 


120 


245 


April 


90 


30 


151 


214 


May 


120 


31 


181 


184 


June 


161 


30 


212 


150 


July 


181 


31 


243 


122 


August ... 


212 


31 


273 


92 


September 


243 


30 


304 


61 


October... 


273 


31 


334 


31 


November. 


304 


30 


365 


00 


December. 


334 


31 



Length of day. 9 40 Length of Night. 14 20 Hours. 24 Proof. 



COMPOUND MULTIPLICATION 

Teaches to find the product of any number of divers denomina* 

tions repeated a number of times. 

CASE 1. 

BuLE. — Begin to multiply the lowest denomination by the quantity, and 
reduce it to the next higher ; carry as many of the higher as it con- 
taina to the next, and so proceed from one denomination to another. 
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EXAMPLES. 
1. 2. 

£ 8. d. £ 8. d. 

2 yds at 1 12 6i per yd. 13 12 9i by 9 

2 9 


3. 

£ 8. 

U 13 


d. 

7iby7 

7 


Ans. 8 5 1 Ans. 122 15 8| Ans. 


102 15 


2J 



4.-4 yards of cloth, at 178. 6id. per yard P Ans. £3 lOs. 2d. 
5. — ^5 owt. of sugar, at £3 Os. 6d. per cwt. P Ans. £15 28. 6d. 
6.-7 yards of lineD, at 7s. lOd. per yard P Ans. £2 14s. lOd. 

CASE 2. 

Bulb. — If the number be composite, multiply the price by one of the 
components, and that proauct by the other, and y^n will have the 
amount. 

EXAMPLES. 

1.— 16 owt. of Bussian tallow, at £1 Ids. 8d. per cwt. P 

x£118s. 8d. by4->£7 14s. 8d. x4 =£30 18s. 8d. Ans. 

2. — 14 cwt., at 6s. 7|d. per cwt. P Ans. £4 ISs. Oid. 
8. — 72 owt., at 158. 9d. per cwt. P Ans. £56 14s. 
4.-96 owt., at Is. lOfd. per cwt. P Ans. £9 2s. 

CASE 3. 

If the qucmUty he not a Composite Number, 

Bulb. — Multiply the nearest composite you can find : if more, subtract ; 
but if lees, add so many times the price of one for the amount. 

EXAMPLES. 

1.— 75 yards, at 68. 9id. x by 9 =£3 Is. Sfd. xby 8 -£24 10s. 6d. } 

£1 Os. 5id. for 3 yds. + to £24 10s. 6d.-£25 10s. Hid. Ans. 
2.-46 yards, at 4s. 7id. per yard P Ans. £10 lis. 9id. 
8.-79 yards, at 7s. lOd. yer yard P Ans. £80 18s. lOd. 



MULTIPLIOATIOK OF WEIGHTS AND MBA8URBS. 

EXAMPLES. 

1.— Multiply 14 lbs. 10 oz. dwts. 21 grs. by 4P Ans. 59 lbs. 4 oz. 

8 dwts. 12 grs. 
2. — Multiply 17 tons 17 cwts. qrs. 24 lbs. by 2 ? Ans. 85 tons 14 cwts. 

1 qr. 20 lbs. 
8.— Multiply 14 cwts. qrs. 21 lbs. oz. 14 drs. by 7 P Ans. 99 owts. 

1 qr. 7 lbs. 6 oz. 2 drs. 
4.— Multiply 10 lbs. 6 oz. 4 drs. 1 so. 17 grs. by 9P Ans. 94 lbs. 11 oz. 

1 dr. 1 so. 13 ffr. 
6.— Multiply 127 yds. qrs. 3 n. by 12 ? Ans. 1626 yds. 1 qr. 
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COMPOUND MULTIPLICATION. 
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A new jDiagramf illustrating the principle of all duodecimal multiplication^ 
proving the multiplication of pounds, shillings, and pence hy the same ; 
cwts.f qrs.f and lbs. hy the same ; feet, inches, and parts by the same, 
eto; etc, 

1. — Let there be two numbers 
of three denominations giren, 
and let A F be the square or the 
rectangle, made of the greatest 
denomination in both numbers ; 
E K and B Gl- two rectangles, 
made by multiplying the 1st 
denomination by the 2nd ; the 
product divided by the integer 
of the greatest denomination 
reduced into the parts of the 
2nd ; the quotient will be of the same name with the greatest, and the 
remainder of the same name with the 2nd. 

2. — ¥ L is the square of the 2nd denomination ; which, being divided 
hj an integer of the greatest, reduced into the parts of the 2nd, the quo- 
tient will be of the same denomination as the 2nd ; and if there be a 
remainder, it must be multiphed by a number, which, in the 3rd deno- 
mination, is equal to an integer in the 2nd — the quotient will be of the 
8rd denomination ; and if there be still a remainder, it must be multiplied 
by a number, which, in the 4th denomination, is equal to an integer in 
the 3rd ; and divided as before, the quotient will be of the 4th denomi- 
nation, and so on till the remainder cannot be reduced to any lower terms ; 
thus you have the square or rectangle A C I L. 

3. — H and I O are two rectangles made by the multiplication of the 
sum of the greatest denomination given, by the sum given, which is of the 
3rd lower denomination ; the product wUl be of the same denomination 
with the 3rd ; and, therefore, u that product be greater than the integer 
of the 2nd denomination, reduced into parts of the 3rd, it must be 
divided by a number, which, in the 3rd denomination, is equal to an 
integer in the 2nd ; the quotient will be of the 2nd denomination, and the 
remainder of the 3rd. 

4. — G- M and K P are two rectangles made by multiplying the sum of 
the 2nd denomination by the 3rd; and the product being divided by 
one of the integers in the greatest denomination, reduced into parts of the 
2nd, the quotient will be of the same denomination with the 3ra ; and the 
remainder must be multipHed by a mmiber, which in the 4th denomination 
is equal to an integer in the 3rd ; the quotient will be of the 4th deno- 
mination; and the remainder will be the number of a fraction, whose 
denominator is that of the former divisor. 

5. — L Q is the square of the 3rd denomination, which must be divided 

by one integer of the greatest denomination, reduced into the parts of the 

drd ; the quotient will be of the 4th lesser denomination, and the remainder 

will be the numerator of a fraction, whose denominator is the same 

dirlBor, 
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FBOBLEM 1. 

To mvUipUf poundsy shiUings^ and pence hy the same; a pounds 

being the integer, 

Bttlb. — Pounds X by pounds produce pounds. Founds x by shillings, every 
20 is a pound, tne rest is shillings. Founds x by pence, every 12 is 
a shilling, and the rest pence. Shillings x by shulings, every 20 is a 
shilling, every 6 is threepence, and each 1 is two farthings and four- 
tenths of a mrthing. Shillings x by pence, every 5 is a lurthing, and 
each 1, twO'tenths of a fiurthins. Fence x by pence, every & is a 
farthing, and every 6 one-tenth of a &rthing. 

EXAMPLES. 

l.^Multiply £8 5s. 6d. by £2 12s. 9d. 

EXPLANATION. 

First, say, £2 by £3 make £6 ; 2ndly, £2 by 5s. is 
10, and £3 by 12 is 36, whose sum is 46, which by 
the 2nd direction, will be £2 6s. ; 3rdly, £2 b^r 6d. is 
12, and £8 by 9d. is 27, whose sum is 39, which, by 
direction the 3rd, will be 8s. 3d. ; 4thly, 128. by 5s. 
is 60, which, by direction the 4th, will be 8s. ; 5thly, 
12s. by 6d. is 72, and 5s. by 9d. is 45, whose sum is 
117, which, by direction the 5th, will be 5f d. and two- 
fifths ; 6thly, 6d. by 9d. is 54, which, by direction the 
5th, will be nine-tenths. Add the whole, and you will 

find £8 12s. 9i^, as required. Ans. 

2. — Multiply 2s. 6d. by 2s. 6d., a pound being the integer P 

1st by Decimals, 2nd hy Vulgar Fractions. 

2s. 6d. or i of a pound is -125 x i by i«^V)-5-240d.=8|d. 

•125 Froof. 



Operation, 
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3 
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3 


5f * 


£8 12 


9A 



625 
250 
125 



Ans. -15625 =3fd. 

Note. — It will be seen by the above, that to multiply 2s. 6d. by 2s. 6d., 
taking a pound as the integer, the result will be 8f d. ; but to multiply the 
same by the same, taking a shilling as the integer, it produces 68. 3d. By 
an attentive perusal of the illustration of the new diagram, the demon- 
stration in both cases will appear clear. 

• The multiplication of money by money is looked upon as at variance with good 
taste ; but critics so frequently propose the question, that the author has taken a 
good deal of trouble to satisfy the desire of those who argue that pounds, shiUrngs, 
and pence admit of the same solution as feet, inches, and parts. To those who still 
stumble at the problem, the author begs to refer them to " Euclid's Elements. ' 
Cross multiplication cannot be, properly speaking, proved without a knowledge of 
the foregoing diagram. 
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To muliiply 28, 6d. hy 2i, 6d., a aUlUng being the hdeger,* 

BruE. — ShiUings x by shillmgB prodace shillmgs ; shfllings x by pence, 
eyeiT twelye is a shilling, and the rest pence ; shillings x by urthings 
proauce fiEurthings ; pence x by pence, eyery twelve is a penny, and 
each three a fiiithing ; pence x by fjiurthings, each twelye is a fjEuthing, 
and eyery three is a quarter of a fitrthing ; farthings x by farthings, 
each twelye is a quarter of a fiiithing. 

3. — Multiply 2s. 6d. by 2s. 6d., the integer being a shilling ? 

BZFUJrATIOV. 

X 2s. by 2s. make 4s., and 28. by 6d. is 12, and twice 12 
make 24, which is 2s. ; then 6d. by 6d. is 36=3d. and all 
added s 6s. 3d. 



Operation, 


s. 


d. 
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6 


2 


6 


4 





2 







3 



The role applied in Timber Measure. Ans. 6 3 

4. — In a plank 8 ft. 7 in. 4 pts. long, and 5 ft. 9 in. 8 pts. broad, how many 
feet? ft. in. p. 

8 7 4 

5 9 8 

43 8 

6 5 6 

5 8 10 8 

Feet. 49 11 10 10 8 Ans. 



COMPOUND DIVISION 

Is dividing compound numbers into any proposed number of 

equal parts. 

Bins. — ^Begin to divide the highest denomination; if anything remain, 
you must find how many of the next lower denomination that 
remainder is equal to, and add them to the next numbers of the 
same denomination; and so proceed with each denomination till 
the end. 



*OASB 1. 
20. 6d.i8i, andixbyi^^, and^f of240d.is»3|d. Frooi 

GASB 2. 

2ixby 2i=6i, and6i=V; andl2=V; ^ of V='^f«^-75d. 
60. 3cL Proof. 
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EXAMPLES IN MONEY. 
I. 2. 3. 

£. 8. d. £, 8. d. £ 8. d. 

+2) 226 2 4 by 2 +3) V51 14 7i by 3 +4) 821 17 9i by 4 



Ana. 112 11 2 Ans. 250 11 6i Ans. 205 9 5^ 

4.— Divide £64 198. by 36 ?— Ans. £1 168. Id. 

5.— Divide £190 4b. 6d. by 42 ?— Ans. £4. lOs. 7d. 

6.— Divide £37 148. 8d. by 48 ?— Ans. 14s. 8f d. 

7.— Divide £4567 Os. lOd, by 55 ?— Ans. £83 Os. Si^d. 

8.— Bought 36 yds. of cloth for £17 28. ; what was it a yd. ?— Ans. 98. 6d. 

EXAMPLES IN WEIGHTS AND MEA8UBB8. 

9. — Divide 8 lbs. 1 oz. 15 dwts. 8 grs. by 2?— Ans. 4 lbs. oz. 17 dwts. 

16gr8. 
10. — Divide 24 tons 14 cwts. qrs. 14 lbs. by 3 ? — ^Ans. 8 tons 4 cwts. 

2 qrs. 23i lbs. 
ll.—Divide 147 yds. 2 ft. 11 ins. by 10?— Ans. 14 yds. 2 ft. 4iV ins. 
12.— Divide 24 hhds. 57 gals, by 11 ?— Ans. 2 hhds. 16 gab. 2 qts. li^r pt. 

Repeat the Bule for Oomponnd Division. To proTe Compoand Division, multiply 
the quotient by Uie divisor, and if rigtit, the resalt will be equal to the dividend. 

ANALYZED COMPENDIUMS OF THE FOREGOING RULES. 

PROBLEM 1. 

2^ price of one hwng given in amy even number of shUUnffs, to find for 

a/Mf number of lbs,, yards, ^c. 

Bulb. — Annex a cipher to the right hand of the given money, and divide 

by half the price, 

EXAMPLES. 

1. — If a yard of cloth cost 8s., how many yards may be bought for £16 ? 

£ 
+ 4)160 



Ans. 40 yards.* 

2. — ^How many yards of linen, at 6s. per yard, can I have for £48 ? Ans. 

160 yards. 
3. — ^How many cwt. of sugar can I have for £80, if it be sold at 808. per 

owt. ? Ans. 53 cwts. 1 qr. 9i lbs. 
4. — How many cwt. of butter, at 428. per cwt., can I buy for £126 ? Ans. 

60 cwts. 

QUERIES.— The price of one being given in even shillings, how will yon find the 
amount of any number of cwts., yards, &c. ? Repeat the Role. 

* This plan obviates the Rule of Three. 
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PROBLEM 2. 

To compute, yards, quarters, ells, nails, lbs., gallons, &c.,' at any giyen 
number of penoe, from ^d. to llfd. per yard, &c. 

Geitebal BlTLE. — ^Find the amount at a penny, and multiply by the 

number of pence. 

BXAlfPLBS. 

1. — 121bs. at 7d. per lb. : say 12d. are Is., and 7 times 1 are 7s. Ans. 
2.— 481bs. at 9d. per lb. : 48d. are 4s., and 9 times 4 are £1 16s. Ans. 
3. — 841bs. at 7d. per lb. : 84d. are 7s., and 7 times 7 are £2 9s. Ans. 
4. — 1321bs. at lid. per lb. : 132d. are lis., and 11 times 11 are £6 Is. Ans. 
5.-252 gallons at lOd. per gallon : 252d. are 21s. x by 10 aire £10 10s. Ans. 
6.— 300lbs. at 7d. per lb. : 300d. are 258. x by 7 are £8 158. Ans. 

WhenfracHons occur in the quantity, for a \ allow a ^d, ; for a i 

a id,f etc, 

7.-~42^1bs. at 7d. per lb. : 42id. are 3s. 6|d., x by 7='£1 4s. 9^d. Ans. 

8. — 65i ozs., at 5d. per oz. : 65id. are 5s. 5id. x by 5=^£1 7s. 2^. Ans. 

9.— 87|lb3. at 8d. : 87fd. are 7s. 3jd. x by 8=£2 18s. 6d. Ans. 
10.— 99i yds., at 4d. per yd. . 99id. are 88. 3id. x by 4=:£1 13s. O^d. Ans. 
11. — 140f ozs., at 7d. per oz. : 140f d. are lis. 8|d x by 7=£4 Is. lOf d. Ans. 
12.— 88i lbs., at 7d. per lb. : 88id. are 7s. 4id. x by 7=£2 lis. 5fd. Ans. 
13. — 27 quires of paper, at 9id. per quire : 27d. are 2s. 3d. x by 9^= 

£1 Os. 9|d. Ans. 
14.— 1831* yds. at lOd. per yd. : 183f d. are 15s. 3fd. x by 10 =£7 13s. Oid. 

WTten a Fraction is in the Price. 

BVLS. — Gall the lbs., yards, &c., pence, which bring to shillings and penoe ; 
multiply by the pence and fraction as follows : — 

16. — 48 lbs. at 7id. per lb. : say 48d. are 48. x by 7i=£l 9s. Ans. 
16.— 60 lbs., at 5id, per lb. : 60d. are 5s. x by 5id.=£l 7s. 6d. Ans. 
17.— 72 lbs., at 9id. per lb. : 72d. are 6s. x by 9f =£2 18s. 6d. Ans. 
18.— 84 g^., at Hid. per gal. : 84d. are 7s. x by 1H=£4 Os. 6d. Ans. 
19.— 96 yards, at 10}d. per yard : 96d. are 88. x by 10|=£4 6s. Ans. 

Note. — ^This rule is of importance to the accountant, and, it is expected, 
will be studied attentively, as it will be found of great service to young men 
and shopkeepers. 



* It is necessary here to explain the application of this rale in the fractions. One 
example will safBc* for all : w« make use of the qaesUon, No. 14, for the purpose ; 
tlie UJtutrmUoB will appear dear to any capacity. 
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All fnereantile affairs are transacted for money ^ and shillings and pounds 
being the principal denominations of the present currency^ and so regU' 
lated that Twelve Pence make a Shilling, and Two Hundred and Forty 
Pence a Pound, the equations of these two Integrals embrace the whols 
of mercantile calculations. 

NEW TABLE BY THE EQUATION OP TWELYE. 



For 15 take 1 one-fonrth times 12 

. . 17 .... 1 five-twelfth 12 

.. 19 — 1 seven-twelfth 12 

.. 20 .... 1 two-third 12 

.. 21 .... 1 three-fourth 12 

.. 22 1 eleven-twelfth 12 


F< 


or 85 take 7 one-twelfth timas . . 12 
87 .... 7 one-fourth 12 

. . 89 .... 7 five-twelfth 12 

. 91 .... 7 seven-twelfth 12 

. 93 7 three-fourth 12 

. . 95 .... 7 eleven-twelfth 12 


. . 26 2 one-sixth 12 

. . 28 S one-third 12 

. . 29 .... 2 five-twelfth 12 

. . 31 2 seven-twelfth 12 

. . 33 2 three-fourth 12 

. . 35 2 eleven-twelfth 12 




. 97 8 one-twelfth 12 

. . 99 .... 8 one-fourth 12 

.. 101 .... 8 five-twelfth 12 

. 108 8 seven-twelfth 12 

. 105 — 8 three-fourth 12 

. 107 8 eleven-twelfth 12 


. . 37 3 one-twelfth 12 

. . 39 .... 3 one-fonrth 12 

. . 41 .... 3 five-twelfth 12 

. . 43 — 3 seven-twelfth 12 

. . 45 3 three-fourth 12 

.. 47 3 eleven-twelfth 12 




.. 109 .... 9 one-twelfth 18 

. Ill .... 9 one-fourth 12 


.. 113 .... 9 five-twelfth 12 

. 115 — 9 seven-twelfth 12 

. 117 ... . 9 three-fourth 12 

.. 119 9 eleven-twelfth 12 


. . 50 4 one^ixth 12 

. . 52 4 one-third 12 

. . 54 4 one-half 12 

. . 55 .... 4 seven-twelfth 12 

. . 57 .... 4 three-fourth 12 




. . 121 .... 10 one-twelfth 12 

.. 123 10 one-fourth 12 

.. 125 ....10 five-twelfth 12 

. . 127 10 seven-twelfth 12 

.. 129 ....10 three-fourth 12 

. 131 10 eleven-twelfth 12 


. . 59 .... 4 eleven twelfth 12 


. . 61 5 one-twelfth 12 

.. 63 .... 5 one-fourth 12 

. . 65 .... 5 five-twelfth 12 




.. 133 ....11 one-twelfth 12 

. . 135 ....11 one-fourth 12 


.. 137 ....11 five-twelfth 12 

.. 139 ....11 seven-twelfth 12 

.. 141 ....11 three-fourth 12 

. . 143 11 eleven-twelfth 12 


. . 67 5 seven twelfth 12 

. . 69 5 three-fourth 12 

.. 71 5 eleven-twelfth 12 


. . 73 .... 6 one-twelfth 12 

. . 76 .... 6 one-fourth 12 

. . 77 .... 6 five-twelfth 12 

. . 79 6 seven-twelfth 12 

.. 81 .... 6 three-fourth 12 

. . 83 .... 6 eleven-twelfth 12 




.. 146 ....12 one-twelfth 12 

147 12 one-fourth 12 


149 12 five-twelfth 12 


. 161 12 seven-twelfth 12 

.. 153 ....12 three-fourth 12 

. 155 ... 12 eleven-twelfth 12 



Note. — ^If the pupil make himself conyersant with the aboTe table^ he 



* We have here 183f yards, at lOd. per yard,— 

183f :=15s. 3fd., and 158. 8fd. x by 10 stands thus 

10 



Ans. £7 13 Oi 



Multiply first the numerator of the fraction by 10, saying 10 times f are 50-8th8, 
which is 6 whole numbers, and 2-8ths or ^ ; we write down \ and carry 6 to the pence ; 
multiply the pence and shillings in the ordinary way, and so on with any other num- 
ber. Bemember, after multiplying the numerator, divide by the denominator, the 
quotient will be so many pence ; set down the remaining fraction in its proper place, 
and carry to the pence. 
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will be able in an instant, to tell the amount of any quantity, at any price, 
from 12 to 240. It was constructed for the system, in order to facilitate 
the calculation of either even, odd, eyenly eyen, erenly odd, oddly odd, 
composite, plain, solid, perfect, harmonic, and square numbers, in any 
case, as for as 12 reaches. 



EXERCISE I. 



ft 



The value of one arUele given to determine the price of cmff proposed 
nwnber of the same kind, hy the equation oftweloe. 

This proposition, and its equivalent, developes the whole sys- 
tem of mercantile calculations, and can be briefly analyzed into 
three particular cases. 

First, the number whose value is required, must be either 
equal, greater or less than 12. If 12, it admits of but one 
infallible rule ; if less, of three ; and if greater, of four opera- 
tive ones. 

With respect to the particular cases : observe, that a number 
less than 12, may be an exact measure of 12, or prime to it ; 
also, a number greater than 12 may be the multiple of 12, or 
prime to it. Each of these cases will be minutely considered, 
and carefully arranged under its distinct head ; and as 12 is 
the equation to this exercise, we shall first take it into con- 
sideration. 

Genebal Etjle. — Call the pence which one costs shillings. If 
a halfpenny farthing, or three farthings, be affixed to the 
price, call the halfpenny sixpence, and count three pence for 
each farthing. If fractions occur, for i, say l^d, ; f , 4id. ; 
h 7id. ; tV, Id. ; A, 3d. ; ^V, 7d. ; i, 2d. ; i, lOd. ; ^, 

The Meason of this rule is founded on the general principle. If a yd. 
cost Id., one shilling will be the cost of 12 y(£., that is, a shilling to the 
penny. Hence, as many pence as a yd. cost, so many shiUings will 12 yds. 
cost. If a yd. cost a halfpenny, 12 yds. will cost sixpence ; and if a yd. 
cost a fiirthing, 12 yds. will cost threepence, and compute the fractions as 
per rule. 
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PROBLEM 1. 
Knowing the price of 1, to find the vtU/ue of 12, as per rule. 

BXPLAKATION. 

1. — If a lb. of sugar cost 7d. what will 12 lbs. cost ? Cyi the 7d. seven 
shiUings, and you have the amount, 7s. Ans. 

2.—^ 1 vd. cost G^d. what will 12 yds. cost ? Call the 6d. six shillings, 
and the halfpenny sixpence =68. 6d. Ans. 

8 — If a yard cost 9id. what will 12 yards come to ? Gall the 9d. nine 
shillings, and 3d. for the farthing = 9s. 8d. Ans. 

4. — If a yard cost 5f d. what mil 12 yards come to ? Call the 5d. five 
shillings, and count 9d. for the three fSGurthings=5s. 9d. Ana. 

Finally, if the price per yard should amount to shillings, pence, &c., 
reduce the shillings and pence to pence ; which call shillings, and you have 
the amount of 12 yards, as per mie. 

A few examples will render this exercise familiar, which the learner i^ 
particularly cautioned not to pass over until he is able to tell at once, the 
amount of 12, at any proposed price per integer. 

EXAMPLES. 

1. — ^At 17id. per yard, what is the value of 12 yards ? 12 at 17i= 178. 6d. 

Ans. 
2. — At 15fd. per lb., what is the value of 12 lbs. ? Ans. 15s. 9d. 
3. — 12 pieces of calico, at Ss. 3|d. per piece ? Ans. £3 3s. 9d. 
4. — 12 doz. of ribbon, at 4s. 7id. per dozen ? Ans. £2 158. lid. 

5.— 12 lbs. of thread, at Is. llfd. per lb. ? Ana. £1 3s. lOd. 

6. — 12 pieces of lawn, at 13s. 9id. per piece ? Ans. £8 5s. lOJd. 

7. — 12 oz. of silver, at 49. 7-iVd. per ounce? Ans. £2 15s. 2id. 

PROBLEM 2. 

To calculate the amount of oAny number ^ from 12 to 24. 

Bttle 2. — Call the pence, &c., which one article cost, shillings, which 
increase by the same part of itself that the excess is of 12, if the 
excess be an exact measure of 12; but if prime, add the value 
of the prime part ; the sum will be the value of the proposed 
number. 

EXAMPLES. 

1.— -What is the value of 18 lbs. of beef, at 5id. per lb. ? Ans. Ss 3d. 

12 @ 5id. » 58. 6 
6 « i « 2s. 9d. 



18 "= 8s. 8d. Ans. 



2.— What is the price of 17 lbs. of butter, af 13id. per lb. ? Ans. 18 9id. 
3.— What will 23 lbs. of tea cost, at Gs. 7id. per lb. ? Ans. £7 12s. 4id. 
4.— What is 13f gals, of brandy worth, at 158. 9 Jd. a gal. ? Ans. £10 17s. Ifd. 
5. — ^Whatisl9irm8. of paper worth, at 7s. 9fd. perrm.? Ans. £7 12s. 4Jd. 
6.— What will 2&\ lbs. of leather come to, at 2s. 8id. per lb. ? Ans. £3 38. 7i!i. 
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PROBLEM 3. 

2%tf reverse; having the amount oftwelce, to find the price of one. 

Bulb 3. — As many shillings as twelve are worth, so many pence will 

one cost. 

EXAMPLES. 

1. - If 12 pigeons cost 8s., what is one worth ? 8s. = 8d. Ans. 

2. — ^If 12 yards of linen cost 16s., what is the price of one ? Ans. Is. 4d. 

3. — If 12 pairs of stockings cost 4s. 8d., what is that a pair ? Ans. 4rf d. 

4. — Bought 12 gallons of cider for £1, what is that a gallon ? Ans. Is. 8d. 

5. — 12 handkerchiefs at 30s., what are they a piece ? Ans. 2s. 6d. 

6. — Paid £6 for a dozen hats, what was that for one ? Ans. lOs. 

7. — If a dozen of gloves cost £2 16s., what is that a pair ? Ans. 4b. 8d. 

8. — 12 cloth caps for £1 Vs., what is that for one ? Ans. 2s. 3d. 

9. — 12 bottles of port wine cost £2 8s., what is that a bottle ? Ans. 46^ 

PROBLEM 4. 

To calculate for any multiple of 12, or for a/ny number that contains 12^ 

evenly, the price' of one being given. 

BuLE 4. — Call the pence shillings, the halfjpenny 6d., and count 3d. for 
every fi&rthing, and the fractions, as taught in nde the first ; which 
multiply by the number of twelves contained in the given number ; 
the result will be the answer. 

Season. — When the price of one in pence is called shillings, it is the 
value of 12 ; and when the value of 12 is multiplied by the number of 
twelves, the result is the amount of the integer. 

EXAMPLES. 

1, — ^What is the price of 24 yards of calico, at 3fd. per yard ? 

Write 38. 9d. for 3|d., and it is the value of 12, per rule the first ; and 
this multiplied by 2, the number of twelves contained in the given number 
is the answer. 

Thus.— 3id. = 3s. 9d. x 2 = Vs. 6d. Ans. 

2. — What are 24 lbs. of cheese worth, at 6id. per lb. ? Ans. 12s. 6d. 
3. — ^What are 36 lbs. of mutton worth, at 4id. per lb. Ans. 138. 6d. 
4.-72 lbs. of lamb, at 9id. ? Ans. £2 158. 6d. 
5,-84 yards of silk velvet, at 9s. 8|d. per yard ? Ans. £40 178, 3d. 
6. — 96 parlour locks, at 3s. 7id. each ? Ana. £17 88. 
7. — 120 pairs of gloves, at 28. 3^d. a pair ? Ans. £13 iSs. 
8.— 120 gallons of rum, at 13s. lOd. per gallon ? Ans. £83. 
9. — 132 quarters of barley, at £1 13s. 9d. per quarter ? Ans. £222 15s. 
10. — 108 yards of cashmere, at 2s. 9id. per yard ? Ans. £16 Is. 6d. 

QUERY.— How do yoa calculate the amoant of any maltiple of 12 ? Give the rule 
mod the reason. 
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FfiOBLEM 5. 

Hairing the price of any number of which 12 t# a muUiple, to find the 

price of one. 

BlTLB 5.~Find how many twelyes are contained in the ntimber of articles ; 
then bring the amount into shillings, and divide by the number of 
twelyes ; tiie result will be the price of one in pence. 

EZAKFLBS. 

1. — Bought 48 pairs of scissors for £1 4s., what is that a pair ? 

£ S. 8. 

48 = 4 times 12 i 4 = 24 

-i) 

6d. Ans. 

2. — 72 yards of drab doth, for £3 68., what is that a yard ? Ans. lid. 
3.-48 chair covers, for £1 168., what was the price of one ? Ans. 9d. 
4, — 60 brass finger plates, for £7 lOs., what is one worth ? An8. 28. 6d. 
5. — 120 flower pots, for £2, what is one worth at that rate ? Ans. 4d. 
6. — 132 wine glasses, for £4 198., what is the price of one? Ans. 9d. 
7. — 108 pieces of dinner service, for £2 5s., what is that a piece ? Ans. 5d. 
8. — ^96 gbfls finunes, for £62 16s., what is that a piece? Ans. 138. Id. 

Bepeat the role for finding the price of any number of which 12 is a multiple, 

the price of one being given. 

PKOBLEM 6. 

The price of one given, to find the amount of an aliquant number greater 

than 12, at the same rate. 

RxTLE 6. — Set down the price of twelve; multiply by the number of 
twelves contained in the given number, to which add or subtract the 
amount of the odd numbers, and you have the answer. 

EZAHFLE8. 

1. — What is the amount of 251 stones of wheat, at l7ld. per stone ? 

d. £ s. d. £ 8. d. 

171 = 17 6 X 2 = 1 15 

4 11 = 2 21 



£1 17 21 Ans. 



2.-— 73 lbs. of butter, at 61d. per lb ? Ans. £1 19s. 61d. 

3.-85 lbs. of beef; at 31d. per lb. ? Ans. £1 3s. Old. 

4.— 137 lbs. of worsted, at I7ld. per lb. ? Ans. £9 19s. 91d. 

5.— 90 lbs. of tobacco, at 3s. 6Jd. per lb. ? Ans. £15 188. 9d. 

6. — 104 yards of broad cloth, at Ss. 6f d. per yard ? Ans. £44 10s. 6d. 

7.-47 cwt. of fine flour, at 168. 81d. per cwt. ? Ans. £39 58. 31d. 

8. — 76 gallons of rum, at 149. 81d. per gallon ? Ans. £56 17b. lOd. 

9. — 52 acres of land, at £1 38. 6d. per acre ? Ans. £61 2s. 

QUEBY.— To find the amonnt of any number, greater than 12, but prime to it, how 
do you proceed ? Give the Rule. 
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PROBLEM 7. 

To compute for wny given quantify^ at sMUmgs and pence. 

BuLE. — ^Bring the shillings and pence to pence, which call shillings ; mul- 
tiply by iV of the quantity, if even, or by the nearest number of 
twelves therein ; if odd, then add or subtract for the odd numbers, 
and you haye the answer. 

EXAMPLES. 

1. — What is the amount of 60 yards of yelvet, at 6s. 6|d. per yard ? 

s. d. £ s. d. 
6 6id. = 3 18 6 

5 



£19 12 6 Ans. 



What is the price of 108 yards of French silk, at lOs. lOd. per yard ? 

£58 146. 6d, Ans. 
2. — 107 lbs. of gunpowder tea, at 4b. Hid. per lb. ? £140 Ss. 4d. Ans. 
3.— 145 yds. of West of England doth, at lOs. 4d. per yd. ? £140 3s. 4d. 
4.— 147 silk kerchiefs, at 7s. 9id. ? £57 8s. 5id. Ans. 
5. — 133 Erench hats, at 15s, 4d. a piece? £101 19s. 4d. Ans. 
6.— 150 silk mantles, at 23s. 9d. a piece ? £178 2s. 6d. Ans. 
7.— 153 ounces of gold, at 97s. Oid. per ounce ? £742 7s. 4id. Ans. 



EXERCISE II. 

CALCULATION OP LACE. 

The lace trade generally comprises a variety of fractions, often 
presenting difficulties to both buyer and seller. The following 
examples will be found sufficient to facilitate the accountant in 
totting up the amount of any quantity, at any price per dozen, 
with the greatest despatch. The same method may be applied 
where fractions are annexed to the price of any other article. 

Rule. — ^Apply the equation 12 as before directed. For \ 
count lid. ; for A, id. ; for -gV* id- ; A-» Ad- ; r ir, Ad. 

EXAMPLES. 

1.— What is the amount of 2 dozen of Nottingham lace, at 16i^d. per yd. ? 

Operation, 

, s. d. s. d. 

12 yards, at 1 4iV = 16 Of which double for 2 dozen. 



Ans. £1 12 \\ 
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2. — What will 2i doz. of edging come to, at 3|d. per yard ? Ana. 9b. 4id. 
3. — 5^ doz. of thread lace, at Is. IChiVd, per yard ? Ana. £6 Is. 2i^rd. 
4. — 9^ doz. figured lace, at 9 Ad. per yard P Ans. £4 7s. 3|d. 
5. — 16i doz. of silk lace, at 58. 7|a. per yard ? Ans. £54 146. lOid. 
6.—23i doz, French lace, at 128. 11 Ad. per yard? Ans. £41 9s. lOid. 
7.— 27i doz. flowered lace, at Ss. 2 Ad. per yard ? Ans. £63 2s. 3Hd. 
8.— 47i doz. of Brossels lace, at 98. 10 Ad. per yd. ? Ans. £280 2b. OHd. 
9.-76} doz. of blond lace, at 9s. 5 Ad. per yd. ? Ans. £434 98. 6Hd. 
10.— 127i doz. of fancy lace, at 2s. iHd. per yd. ? Ans. £165 7b. Ofd. 



EXERCISE III. 

PROBLEM 1. 

To find the price of a gross, the price of an article being gifoen* 

Bulb 1. — Beckon the pence in the price of one article sldllings, the id. 6d.| 
and the id.^3d. Multiply by 12, and you have the answer. 

Mea>son. — Because taking the pence in the price as shillings is the same 
as multiplying by twelve, and multiplying these shillings again by 12, is the 
same aa x 12 by 12 = 144= one gross. 



EXAMPLES. 



1. — One gr., at 84d. 

d. 8. d. 8. 

8ic=8 3 X by 12=99. 
2.— One gr., at 9id. ? 
8.— Onegr., atllld.? 



Ans. 

Ans. 1148. 
Ans. 141s. 



4. — One gr., at 12id. ? Ana. 147b. 

5.— One gr., at 13id. ? Ana. 162a. 

6.— One gr., at 16id. P Ans. 198b. 

7.— One gr., at 19id. ? Ana. 281b. 

8.— One gr., at 23fd. ? Ans. 285b, 



EXERCISE IV. 



PBOBLEM 1. 

To find the price per score, the price of one "being given, 

BULE. — Call the sliillings pounds, see what proportion the pence bear to the 
shiUings, which you are to put in the place of shillings for the answer. 

EXAMPLES. 

1. — ^Twenty pairs of gold ear-rings, at 19s. 9d. per pair? Call the 19s. 
nineteen pounds, and 9d. being three-fourths of a shiUing, call it three- 
fourths of a pound, or 15s =£19 15s. Ans. 

G 
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2. — ^Twenty yards of broad-cloth, at lis. 6d. per yard ? Ans. £11 10s. 

3. ^Twenty yolnmes of Bums' Poems, at 138. 9d. a piece ? Ans. £13 158. 

4, — ^Twenty bibles, morocco binding, at 39b. 9d. a piece ? Ans. £39 ISs. 
6.— Twenty sacks of flour, at £2 7s. 6d. a sack ? Ans. 47 10s. 

6. Sixty mahogany chairs, stuffed, at £1 2s. 9d. a piece ? Ans. £68 6s. 

7. One hundred silver tea spoons, at lis. 4d each ? Ans. £56^13s. 4d. 

QUEBY.— The price of one being given, how do you find the price of a score? 



EXERCISE V. 

PROBLEM 1. 

To find the value of 100 articles, the price of one being gvoen. 

Bulb. — "For every farthing in the price, take twice as many shillings, and 
once as many pence, add these, and you have the answer. 

Beaton, — ^By taking a penny for every farthing, is the same as multi- 
plying by four ; because, by taking two shillings for every farthing, is the 
same as multiplying by ninety-six ; and 96 + 4 = 100. 

EXAMPLES. 

1. — One hundred copy books, at 4^d. each ? 

d. f. £ 8. 8. d. £ 8. d. 

4i«18x2 = l 16 + tol 6=1 17 6. Ans. 
2. — One hundred quarts of vinegar, at Is. 3f d. a quart ? Ans. £6 lis. 3d. 
3. — One hundred hearth brushes, at 2s. S^d. a piece ? Ans. £11 7s. id. 
4. — One hundred sUver chains, at 178. lOid. each ? Ans. £89 58. 5d. 
5. — One hundred yards of mason work, at 5id. a yard ? Ans. £2 7s. lid. 
6. — One hundred guard chains, at 78. 6|d. a piece ? Ans. £37 16s. 3d. 
7. — One hundred yards of silk binding, at 14id. a yard ? Ans. £6 Os. lOd. 

PROBLEM 2. 

By knowing the amount of 100, to find the price of one. 

Bulb.— -To eight times the amount add one-fifth of itseU^ and the sum ia 

the answer in farthings. 

examples. 

hundred articles coat £2 188. 4d., what is one worth ? 
4 £ B. d. £ s. d. £ s. d. 

[4jc8-23 6 8-r6=4 13 4 + 23 6 8=28 farthings, or 7d. Ans. 

yurds cost £5 168. 8d., what will one cost ? 
£ 8. d. £ 8. d. £ 8. d. 

IC8-46 13 4-^5 = 9 6 8 + 46 13 4=56 farthings, or 14d. Ans. 




INTUITIVE CALCULATIONS. 



83 



3.— If 100 geese cost £11 13s. id., what is that a piece? Ans. 2b. 4d. 
4. — If 100 lbs. of tea cost £27 10s., what will one cost ? Ans. Ss. 6d. 



NEW TABLE OF EQUATIONS FOR TWO HUNDRED AND FORTY. 

As the table of 12, with its equations^ meet all calculations vp to this stage, 
we now introduce the student to a new tahle^ with the equations of 240, 
similarly constructed, which may he carried on to infinity. 



For 340 take 1 five-twelfth times 240 

.350 .... 1 eleven-twenty-fourth . 240 

. 360 .... 1 one-half 240 

. 370 .... 1 thirteen-24th 240 

. 380 .... 1 seveo-twelfth 240 

. 390 .... 1 five-eighth...; 240 

. 400 .... Itwo-third 240 

. 410 .... 1 8eventeen.24th 240 

. 420 .... 1 one three-foarth 240 

. 430 .... 1 nineteen-24th 240 

. 440 .... 1 five-sixth 240 

. 450 .... 1 seven-eighth 240 

. 460 .... 1 eleven-twelfth 240 

. 470 .... 1 twenty-three-24th.... 240 

. 480 .... 2 240 

490 .... 2 one-twentv.foarth .. 240 

. 500 .... 2 one-twelfth 240 

. 510 2 one-eighth 24 

. 520 .... 2 one-sixth 240 

. 530 .... 2 five-twenty-fourth .. 240 

. 540 .... 2one-foarth 240 

. 550 .... 28even-24th 240 

. 560 2 one-third 240 

. 570 .... S three-eighth 240 

. 580 .... 2 five-twelfth 240 

. 590 .... 2 eleven-twenty- fourth. 240 
. 600 2 one-half 24 

. 610 2 thirteen-24th 240 

. 620 .... 2 seven-twelfth 24& 

. 630 2 five eighth 340 

. 640 2 two-third 240 

. 650 .... 2 8eventeen-24th 240 

. 660 .... 2 three-fourth 240 

. 670 2 nineteen-24th 240 

, . 680 .... 2 five-sixth 240 

. 690 .... 2 seven-eighth 240 



r-or 


700 take 


2 eleven-twelfth times240 | 


• • 


710 .... 


2 twenty-three-24th. . 


240 


• v 


720 ... . 


3 


240 


• • 


730 .... 


3 one-twenty-fourth .. 
3 one-twelfth 


240 


• • 


740 .... 


240 


■ 9^ 


/ iH* « • • • 


3 one-eighth 


S40 


• St 


760 


3 one-sixth 


840 


• • 


770 .... 


3 five*twenty-fourth . 


940 


• • 


780 .... 


3 one-fourth 


240 


• • 


*'«) 


3 seven.24th 


240 


• • 


800 ..t. 


3 one-third 


24«l 


• t 


810 .... 


3 three-eight 

3 five-twelftl^ 


244» 


• • 


820 .... 


240 


• ■ 


830 .... 


3eleven-24th 


. 240 




840 .... 

«V«f • • • • 


3 one-half 


. 240 
. 240 


• •' 


3 thirteen 24th 


• • 


HO" • • • • 


3 seven-twelfth . . . 


. 240 


• • 


870 


3 five-eighth 


. 240 




ooU .... 
890 . . . • 


3 two third 


. 24<* 
. 240 


• • 


3 8eventeen-24th . . . 


• • 


90v .... 


8 three-fourth 


. 240 


• • 


910 ..... 


3 nineteen-24th 


. 240 


• • 

• • 


920 .... 
930 .... 


3 five -sixth 


. 240 
. 240 


3 seven-eighth 


• • 


if tU • • • • 


3 eleven-twelfth ... 


. 240 


• • 


^•IM • « • • 


3 twenty-three-24th. 


. 240 


• ■ 


oOU • • • • 


4 


. 240 


• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 


1000 .... 
1200 .... 
1440 .... 
1680 .... 
1920 .... 
2160 .... 
2400 .... 
2W0 .... 
«o80 .... 


4 one-sixth 


. 240 


5 


. 240 


6 


. 240 


7 


. 240 


8 


. 240 


9 


. 240 


10 


. 240 


11 


. 240 


12 


. 240 



NoTB* — The pupil is recommended to pay particular attention to the 
foregoing table ; its object is to facilitate the progress of those who wish to 
become expert calculators. The ingenious boy wUl see that the intermediate 
numbers can be found at once, ^he system is general, and will answer 
any number proposed. It will obviate the old Rule of Three and Practice 
systems ; a hateful remembrance to those who have spent years over them, 
and terror to the tyro who has the dreary path before him. 
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2. — ^Twenty yards of broad-cloth, at 11b. 6d. per yard ? Ana. £11 10s. 
3. — ^Twenty yolnmes of Bums* Poems, at ISs. 9d. a piece ? Ans. £13 16fl. 
4, — Twenty bibles, morocco binding, at 39s. 9d. a piece ? Ans. £39 15s. 
5. — Twenty sacks of flour, at £2 Ts. 6d. a sack ? Ans. 47 10s. 
6. — Sixty mahogany chairs, stuffed, at £1 2s. 9d. a piece ? Ans. £68 6s. 
7. — One hundred silver tea spoons, at lis. 4d each ? Ans. £56^13s. 4d. 

QUEBT.— The price of one being given, how do you find the price of a score? 



\ 



EXERCISE V. 

PROBLEM 1. 

To find the value of 100 articles^ the price of one being gvoen» 

Bulb. — ^For every farthing in the price, take twice as many shillings, and 
once as many pence, add these, and you have the answer. 

JEtecuon» — ^By taking a penny for every farthing, is the same as multi- 
plying by four ; because, by taking two shillings for every farthing, is the 
same as multiplying by ninety-six ; and 96 + 4== 100. 

EXAMPLES. 

1. — One hundred copy books, at 4id. each ? 

d. f. £ s. s. d. £ 8. d. 

4i=:18x2=l 16 + tol 6=1 17 6. Ans. 
2. — One hundred quarts of vinegar, at Is. 3f d. a quart ? Ans. £6 lis. 3d. 
3. — One hundred hearth brushes, at 2s. Bid. a piece ? Ans. £11 7s. Id. 
4. — One hundred sliver chains, at l7s. lOid. each ? Ans. £89 5s. 5d. 
5. — One hundred yards of mason work, at 5id. a yard ? Ans. £2 7s. lid. 
6. — One hundred guard chains, at 7s. 6f d. a piece ? Ans. £37 16s. 3d. 
7. — One hundred yards of silk binding, at l^id. a yard ? Ans. £6 Os. lOd. 

PROBLEM 2. 

By Jenoioing the amount of 100, to find the price of one. 

BuLE. — To eight times the amount add one-fifth of itself and the sum is 

the answer in farthings. 

EXAMPLES. 

1 If one hundred articles cost £2 IBs. 4id., what is one worth ? 

£ s. d. £ s. d. £ s. d. £ s. d. 

2 18 4x8=23 6 8-^5=4 13 4 + 23 6 8=28 farthings, or 7d. Ans. 
2. — If 100 yards cost £5 16s. 8d., what will one cost ? 

£ s. d. £ 8. d. £ 8. d. £ s. d. 

5 16 8x8=46 13 4-^5 = 9 6 8 + 46 13 4=56 farthings, or 14d. Ans. 



INTUITIVE CALCULATIONS. 



83 



3.— If 100 geese cost £11 ISs. 4d., what is that a piece? Ans. 28. 4d. 
4. — If 100 lbs. of tea cost £27 10s., what will one cost ? Ans. Ss. 6d. 



NEW TABLE OF EQUATIONS FOR TWO HUNDRED AND FORTY. 

As the table of 12, with its equations, meet all calculations up to this stage, 
we now introduce the student to a new table, with the equations of 240, 
similarly constructed, which may he carried on to infinity. 



For 340 take 1 five-twelfth times 


240 


For 700 lake 


2 eleven-twelfth times940 | 


. . .350 .... 1 eleven-twenty-fourth . 


240 


.. 710 .... 


2 twenty-three-24th. . 


240 


. . 360 .... 1 one-half 


240 


. ., 720 


3 


240 


.. 370 .... 1 thirteen-24th 


240 


• • /Ol/ • • • • 


3 one-twenty-fonrth .. 
3 one-twelfth 


240 


.. 380 .... 1 seven-twelfth 


240 


.. 740 .... 


240 


.. 390 .... 1 five-eighth ... .' 


240 


. » ixAt .... 


3 one-eighth 


S40 


.. 400 .... 1 two-third 


240 
240 


.., 760 .... 
.. 770 


3 one-sixth 

3 five*twenty-fourth . 


840 
240 


.. 410 .... 1 eeventeen-24th 


. . 420 1 one three-foarth 


240 


• « f Olr • • • • 


3 one-fourth 


240 


.. 430 .... 1 nineteen-24th 


240 


.. :«J<) .... 


3 seven-24th 


240 


.. 440 .... 1 five-sixth.... 


240 
240 


. . HOO . . ( . 
. . HIO .... 


3 one-third 

3 three-eight 

3 fivetwelfll^ 


240 
240 


.. 4dO .... 1 seven-eighth 


. . 460 .... 1 eleven-twelfth 


240 


. . 820 .... 


240 


.. 470 .... I twenty-three-24th.... 


240 


. . f%5il .... 


3 eleven.24th 


. 240 


• . 4oU .... « ....••....•..•.......• 

. 490 .... 2 one-twentv-foarth . . 
.. 500 .... 2 one-twelfth 


240 
240 


. .* cM" .... 

• .■ ?VAi .... 


3 one-half 


. 240 
. 240 


3 thirteen 24th 


240 


. . Noll .... 


3 seven-twelfth . . . 


. 240 


. . 510 .... 2 one-eighth 


240 


.. 870 .... 


3 five-eighth 


. 240 


. . 5*20 .... 2 one-sixth 

. . 530 .... 2 five-twenty-foarth . . 


240 
240 


. . ooU .... 

. . 890 . . .« 


3 two-third 


. 24<» 
. 240 


3 seventeen-24th . . . 


. . 540 .... 2 one-fourth 


. 240 


. . wUU .... 


8 three-foarth 


, 240 


.. 550 .... 2seven-24th 


. 240 


.. 910 ..... 


3 nineteen-24th 


. 240 


.. 560 2 one-third 


. 240 


.. 920 .... 


3 five-sixth 


. 240 


.. 570 .... 2 three-eighth 


. 240 


• • 9«5U • • • • 


3 seven-eighth 


. 240 


.. 580 .... 2 five-twelfth 


. 240 


• • «f Yvl • • • • 


3 eleven-twelfth . . . 


. 240 


. . 590 .... 2 eleven-twenty- fourth 


. 240 


• • %f •iV • • • • 


3 twenty -three-24th. 


. 240 


. . 600 2 one-half 


. 240 


• • itTX/ • • • • 


4 


. 240 


. . 610 2 thirteen-24th 

.. 620 2 seven-twelfth 

. . 630 .... 2 five eighth 

.. 640 .... 2twothird 

. . 650 .... 2 8eventeen-24th 

.. 660 .... 2 three-fourth 


. 240 
. 24a 
. 940 
. 240 
. 240 
. 240 


.. 1000 .... 
.. 1200 .... 

• • l^*tU • • • • 

.. 1680 .... 

.. 1920 

.. 2160 .... 


4 one-sixth 


. 240 
. 240 
. 240 
. 240 
. 240 
. 240 


5 


6 


7 


8 


9 


.. 670 2 nineteen -24th ..... 


. 240 


.. 2400 .... 


10 ,,... 


. 240 


. . 680 .... 2 five-sixth 

. . 690 .... 2 seven-eighth 


. 240 
. 240 


.. 2640 

• • 400w • • • • 


11 


. 240 
. 240 


12 



Note, — The pupil is recommended to pay particular attention to the 
foregoing table ; its object is to facilitate the progress of those who wish to 
become expert calculators. The ingenious boy will see that the intermediate 
numbers can be found at once. "The system is general, and will answer 
any number proposed. It will obviate the old Rule of Three and Practice 
systems ; a hateftd remembrance to those who have spent years over them, 
and terror to the tyro who has the dreary path before liim. 
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EXAMPLES. 



l.^—What is the yalue of 160 stones of wheat, at 15d. per stone ? 

£15, the cost of 240. 
One*third 5, the cost of 80, the deficiency. 



£10, value of the proposed number. 

2.— 180 lbs. of beet at 4id. per lb. ? Ans. £3 7s. 6d. 
3.— 200 lbs. of iron, at 2id. per lb. ? Ans. £1 I7s. 6d. 
4.— 220 lbs. of sugar, at G^d. per lb. ? Ans. £5 19s. 2d. 

PROBLEM 6. 

The amount ofcmy n/wnber greater than 240, so that the excess may he an 

aliquot part thereof. 

Bulb 6. — ^Write the pence as pounds, to which add such part of the same 
as the excess is of 240 ; the sum will be the amount. 

EXAMPLES. 

1.— What are 260 lbs. of tea worth, at 2s. 7id. per lb. ? 
s. d. £ s. £ s. d. 

2 74=31 10, to which add iV=34 2 6. Ans. 
2.— What are 270 lbs. worth, at 13|d. per lb.? Ans. £15 38. 9d. 
8.— What are 280 lbs. worth, at 9id. per lb. ? Ans. £10 158. lOd. 
4._What are 300 lbs. worth, at Hid per lb. ? Ans. £14 Is. 3d. 
5.— What are 320 lbs. worth, at 8f d. per lb. ? Ans. £11 13s. 4d. 
6.— What are 360 lbs. worth, at 15f d. per lb. ? Ans. £23 12s. 6d. 
7.— What are 760 lbs. worth, at 18id. per lb. ? Ans. £58 lis. 8d. 

19'OTE. — ^This mode of calculation may be carried as far as you please. It 
is evident how any odd number may be computed -, it is only requisite to 
find the amount of the even part, as is already shown, to which add the 
Yalue of the prime part, and you have the total. 

PROBLEM 7. 

To calculate the amount of 240, or any number commensurate with 240, at 

pounds^ shillings^ pence, faHhings^ ^c. 

RuLB 7. — First, find for 240, at so many pounds ; then for the shillings, 
pence, feurthings, fractions, &c. All these sums added, will give the 
amount required. 

EXAMPLES. 

1. — What is the value of 240 yards of broad cloth, at £1 7s. 7id. per yard ? 



£ 


8. 


d. £ s. 


d. 


•240 at 1 





= 240 





240 at 


7 


= 84 





240 at 





7=70 





240 at 





OJ = 10 






Ans. £331 10 



"' A new method by addition for those not very conversant with moltiplicatioii. 
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EXPLANATION. 

240 yards, at £1 will be £240 ; 240 yards, at seren shiUings per yard, 
will be £84; 240 yards, at sevenpenoe per yard, will be £7; and 240 
yards, at one hal^nny per yard, will be lOs. ; making in all £381 lOs. 

2. — 480 OKS. of gold, at £3 Ss. 4id. per ounce P Ana. £1521. 

3.— 960 cwt. of sugar, at £2 lis. 4d. per cwt. P Ans. £2464. 

4.— 1680 quarters of wheat, at £2 12s. 7d. per quarter? Ans. £4417. 

5. — 1920 quarters of barley, at £2 Is. lOd. per quarter ? Ans. £4016. 

6.— 2400 yards of silk, at £3 Is. 7d. per yard ? Ans. £7390. 

7.— 2880 ozs. of gold, at £4 15s. lOd. per ounce ? Ans. £13800. 

PROBLEM 8. 
3h compute a quantity in whole numbers^ est amy uwaAer of sMUinys per. 

Bulb 8. — ^Multiply the proposed number by half the price, when even, or 
by half the greatest even number contained therein; when odd, double 
the units's figure of the product for shillings, the remainder will be 
poimds ; but for the odd part, add its amoimt, at a shilling per. 

BXAMPLBS. 

1.— At 188. per yard, what is the yalue of 83 yards P 

83 yards, 
i of 18 « 6* 



49 16 at 128. 
83 yds. at Is. 4 3 at Is. 



Ans. £53 19 



2.— 270 yards, at 2s. per yard ? Ans. £27. 
3.— 650 lbs. of tea, at 4s. per lb. P Ans. £130. 
4.— 640 yards of silk, at 68. per yard ? Ans. £192. 
5.-572 yards of velvet, at 88. per yard? Ans. £228 168. 
6.-673 yards, at 10s. per yard? Ans. £336 10s. 
7.-763 yards, at 12s. per yard? Ans. £457 168. 

PROBLEM 9. 

lb ealoulatefor any quantity when the price is shilUnys and pounds per. 

Bulb 9. — Double the given quantity, and multiply by half the price, or 
double the price, multiply by half the quantity, and you have the 
answer. 

EXAMPLBS. 

1.— What will 26 yards come to, at 22s. per yard ? 26 x 2 = £2 128. x 11 =z 

£28 12s. Ans. 
2. — What will 16 yards come to, at I7s. a yard ? Ans. £13 128. 

* Bbason.— There are six twos contained in the greatest even number in 13, and 
when 83 is multiplied by 6, it produces 498 twos, the tenth of which will be pounds; 
but its tenth is the whole product of the unit's figure, which is multiplied by 2, 
produces shillings, being the same in effect as multiplying it by 20, and dividing the 
result by 10. 
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3. — What will V7 yards come to, at IBs. a yard P Ans. £15 6s. 
4.-- What will 28 yards come to, at 24s. a yard ? Ans. £33 12. 
5.— What will 150 tons come to, at £36 a ton P Ans. £5400. 
6.— What will 35 acres of Wheat come to, at £32 per ? Ans. £1120. 
7.-- What will 88 acres of Meadow bring, at £15 per ? Ans. £1320. 
8.— What is 350 tons of copper worth, at £140 per ? Ans. £40,000. 



EXERCISE VII. 



CALCULATION OF WOOL. 



As the weights of wool vary in different places, we think it will 
be useful to buyer and seller, to give the following table accord- 
ing to custom, with a few examples in each case, which will 
render the calculation familiar imder any head : — 



TABLE OF WEIGHTS. 



General Weights. 

7 .pounds... make 1 dove. 

2 cloyes, or 14 lbs. ... 1 stone. 
2 stones, or 28 lbs. ... 1 tod. 
6k tods 1 wey. 



In some parts of JSngland, 
15 pomids...make 1 stone. 

2 stones, or 30 lbs. ... 1 tod. 

8 tods, or 240 lbs. ... 1 pack* 
In Ireland^ 16 lbs 1 stone. 



In some places 14 lbs. make 1 stone. 

PROBLEM 1. 

Maving the price per 25., to find the price per stone of 14 2&«., 15 Ibs^ 

and 16 lAs. 

Q-BNBBAL "RVLB, — Gall the pence which 1 lb. costs shillings, and you 
have the price of 12 lbs. ; for a stone of 14 lbs. add the i; for a stone 
of 15 lbs. add the i ; and for a stone of 16 lbs. add the i ; and you 
haye the answer. 

JSecuon, — In either of the above cases, when you call the pence shillings 
you haye the yalue of 12 lbs. ; when you add the one-sixth, you have the 
amoimt of a stone of 14 lbs. ; the one-fourth, the yalue of a stone of 15 lbs.; 
the one-third, the yalue of a stone of 16 lbs. 

EXAMPLES OF 14 LBS. 

1. — If 1 lb. of wool costs 17d., what is the cost of a stone of 14 lbs. ? 

d. 8. d. 

17 = 17 

i 2 10 



Ans. 198. lOd. 
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2. — If 1 lb. cost 23id., what will a stone oome to ? Ans. £1 Ts. 5d. 

3. — If 1 lb. cost 38. 9icl., what is a stone worth ? Ans. £2 13s. Id. 

4. — ^If 1 lb. cost 58. 6id., what will a stone come to ? Ans. £3 iTs. S^d. 

EXAMPLES OP 15 LBS. 

1. — What will a stone of 15 lbs. come to, at 28. l|d. per lb. ? 

s. d. £ s. d. 
2 U = l 5 9 
One-fourth 6 5i 



Ans. £1 12 2i 



2. — If 1 lb. cost IS^d., what will a stone oome to ? Ans. IBs. 10id« 

3. — If a lb. cost 2s. 7id., what will 7 stones come to P Ans. £13 138. 5id. 

4. — If a lb. cost Is. 9id., what will 9 stones come to ? Ans. £12 Is. lO^d. 

EXAMPLES OP 16 LBS. 

1. — What will a stone of 16 lbs. come to, at 2s. 5id. per lb. ? 

8» d. £ 6. d. 

2 5i»l 9 6 

One-third 9 10 



Ans. £1 19 4 



2. — If 1 lb. cost l7id., what cost a stone? Ans. £1 3s. 8d. 

3. — If 1 lb. cost 13id., what cost a stone ? Ans. 18s. 

4. — If 1 lb. cost 16id., what cost a stone P Ans. £1 Is. 8d. 

Note. — A pack of wool contains 240 lbs. ; a pack of 15 lbs. to the stone 
contains 16 stones ; a pack of 16 lbs. to the stone, 15 stones ; so by 
either pack, stone, or lb., you have the result instantaneously, at any 
proposed price per pack, per stone, or per lb. 

PROBLEM 2. 

By hcmng the price of a lb,, to Jcnovo the amount per pack. 

Rule. — Call the pence which a pound costs pounds, the halj^enny ten 
shillings, and each farthing fiye shillings, and you have the amount 
per pack ; then multiply by the number of paclLS, and you haye the 
answer. 

EXAMPLES. 

1. — 2 packs of wool, at 15|d. per lb. ? Ans. £31 10s. 
2. — 3 packs of wool, at I7id. per lb. ? Ans. £51 158. 
3.-7 packs of wool, at 23f d. per lb. ? Ans. £166 5s. 
4.— 12 packs of wool, at 25f d. per lb. ? Ans. £309. 

NOTJS. — If you estimate a stone of 14 lbs. at a pound, it will be Is. 5^d. ; a 
stone of 15 lbs., Is. 4d. ; and a stone of 16 lbs. Is. 3d. 
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EXERCISE Vni. 

THE CALCCLITIOX OF wa£AZ. 

pixoiccuTioKa or 

i:otn XtaiTtt ofFurti}* Porft brovgU into -ft^fenoT f^marltr^. 



ij«„j™.-<}mn>'l or KiiloT 5-9lh 


Odo».-K0 Cjfnwb = 70 ■ 


B«rim.-Li« -:^Scl«>ffel>- 13i 


PilLut.— Ia..; _ 12J 




1 Rostock.— Ldii St- i.-aaK« = 13 


gtetlin.— LkK. :* S>.-irfe» = 13i 


ItaiBiirk.-B4.-TTl [SlB. = 10 


St. Prtersbtcy.— ICO C:e«», = 70 


^Iv^ ... = lO-Sl 


Str.ul.aiii.— L*«. 75 S»ii. = li 


B^r^Jl'iirfa* ... =111 


Turl«.-ICO Killowj = 12 


^Tumar.- Ia»t ^ 13 


Wolm«.-La«, 75 Sdu. = 14 


!.uu*.-;^ * Sotu^ = UA- 


KoiiigBb<rs.-l«i, 5i4 Sdii = ,101 



PEOBLEit 1. 

w rfiif Iff a *W*ri, cwmi, <w i'^rler, to fimt tit pria of My 
,mitr^iMdU^,<'OOali,or qaarten, ^ amg phct per. 
i.>i^9-v thr Tiriri! of d>e builiel, coomb, ox qtuiter, to pence, and 
V x;«r.T ihillingi i multiply these by Itie oumb^ toq hare to 
ji f'^.'trconling to nils Znd, in page 73, and yon hare the 




Ma.ai5*.4d.poibmilieIF Ana. £4 16*. 

Ki. at 4*- 101a- per biubel F Ans. £6 6«. 9d. 

■I £a »•. 8d. per qoarter? Ans. £56 ISs. 9d. 

■l£3 111. JOd. pergoarter? Ana. £80 6b. lOd. 

(4 rorn i> S buihela, a caxt.load 40 bushda, and a pint 
t it aitlipoied to contain 7SZ2 wheat or barlejcoms. 

T. CULAXIOM 07 71,01TB. 

PSOBLBH 2. 
, UMim- ^ «<OHi or b<^, at muf price 
jitr ilo%e,ptrb^,tte. 
wUoh a itroe coabi shilliiigB, the shillings and 

gti pound*, then calculate on the general prin- 

of 18 or S40, u the esse may be. 



r1 li, Sd. per itoue ? Ana. 16s. 3d. 
kl ll. 4d. pa itone ? Ana. 18a. Sd. 

ari. Bd.perlNgr Am. £27168. 

aB*.Sd.TWraM]kF Ani. £4S ITa. 6d. 

8II«.8d.pniwikr Ana.£96 15B. 

ak, lOiperiaolkP Ani. £143 6f. Sd. 
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THE CALCULATION OF OATS AND BABLEY. 

PROBLEM 3. 

To calculate the amount of any number of bushels or quarters of oats, or 
barley, at any price per bushel or quarter. 

Rule 3. — Bring the price of one into pence, which call shillings, and 
multiply by the number of quarters for the result. 

BXAVPLES. 

1. — 30 quarters of barley, at 278. 9d. per quarter ? Ans. £41 12s. 6d.* 
2. — 23 quarters of barley, at 298. 5d. per quarter ? Ans. £33 IBs. 7d. 
3. — 27 quarters of barley, at 31b. 9d. per quarter ? Ans. £42 178. 3d. 
4. — 37 quarters of barley, at 258. lOd. per quarter? Ans. £47 16s. lOd. 
6. — 40 quarters of oats, at 428. 6d. per quarter ? Mks, £85. 
6. — 60 quarters of oats, at 528. 9d. per quarter ? Ans. £158 6s. 
7« — 80 quarters of wheat, at 648. 6d, per quarter P Ans. £218. 
8. — 120 quarters of wheat, at 578. 9d. per quarter ? Ans. £346 10s. 



EXERCISE IX. 

THE CALCULATION OF LAND. 

PROBLEM 1. 
Sy having the price of a perch, to know the rate per acre. 

Rule 1. — Write the price of a perch in pence as pounds, and from it deduct 
its one-third ; the remainder will be the amount of the acres in pounds. 

EXAMPLE. 

l.-^At 15f d. per perch, what is that per acre ? 

£15 15s., the amount of 240; i»£10 lOs. Ans. 

PROBLEM 2. 

By having the price per perch, to know the value per rood. 

Rule 2. — Call the pence which the perch costs pounds, the one-sixth 

thereof will be the amount per rood. 

EXAMPLE. 

1. — ^At 6d per perch, what ia that per rood ? 6d.=:£6, ^ thereof = £1 Ans. 

PROBLEM 8. 

JBy having the price per acre, to know the amount per perch. 

Rule 3. — ^To the price of the acre in pounds, add its half, the result will be 

the price of the perch in pence. 

EXAICPLE. 

1. — At £6 per acre, what is that a perch? -f-i, 6»8 + ^gd. Ans. 

* It may assist the com dealer to know, for small qoantities,— that 48. a bushel is 
lid. a quart ; 6b., S^d.; Ss., 3d. ; behig for every 8d. a bushel, ^d. per quart. 
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PBOBLEM 4. 

7b reduce plantation to ttatute acres. 

HuLB 4. — Double the Irish acres, and from it take twice the double, keep 
two figures to the right ; the one-hundred-and-twenty-first part of the 
remaiuder will be the statute acres. 

XXAKFLB. 

l.~In 484 Irish acres, how many English ? 484 x 2^968 x2» 1936 from 
968»94864-i-121==784 English acres. Ans. 

FSOBLEM 5. 

To reduce JEnglUh to Uriah acres, or statute to plantation. 

BiTLB 5. — To fiye times the English acres, add twelye times the same, and 
keep a figure to the left ; to that sum add its one-forty-ninth; ^Yide 
the result by 1000, and you haye the acres in plantation measure. 

EXAMPLE. 

1. — In 784 Eng^h acres, how many plantation acres ? 

3920 
47040 



474320 
-rA) 9680 

-rl,000)484'000«484 acres, plantation. Ans. 

BDoorsiONS nr tabdb which haxe an acbb. 



1 yard by 4840 long. 

2 do by 2420 " 

4 do by 1210 " 

6 do by 968 " 

8 do. by 606 " 

10 do by 484 " 



11 yards by 440 long. 

20 do by 242 •• 

22 do by220 " 

40 do by 121 " 

44 do by 110 " 

55 do by 88 



(( 



PBOBLEM 6. 

To find the V(due of a square yard of land^ to an acre, at antfpriceper 

square yard. 

Bulb 6. — Multiply the price per yard by 20, which call pounds, and add as 
many times 3s. 4d. as tnere are pence in the price of the yard, and 
you naye the answer. 

EXAMPLE. 

1. — If 1 square yard is worth 2d., what is that per acre ? 

£ s. d. s. d. £ £ s. d. 
2x20-40 3 4x=6 8 + 40=40 6 8 Ans. 

PBOBLEM 7. 

To find the content of a piece of land in yards, feety and inches. 

Bulb 7. — Beduoe the yards and feet to feet ; multiply the length by the 
width ; diyide the result by 9, and you haye the content in yards 
and hei. 
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EXAHPLB8. 

1. — What is the content of a plot of ground, 6 yards 2 feet 6 inches long, 
by 4 yards 2 feet broad ? 

yds. ft. in. ft. in. 
6 2 6»20 6 
4 2 0«14 



-7-9)287 Ofeet. 



yds. 81 8 ft. Ans. 

2. — What is the content of a plot of ground, 12 yards 1 foot, by 7 yards 

2 feet broad ? Ans. 94 yards 5 feet. 
3. — If a garden be 45 yards 2 feet long, by 864 broad, what does it measure^ 

in yards and feet ? Ans. 1666 yards 7 feet 6 inches. 

40 square perches » 2i chains « 1 rood. 160 square perches •» 10 
chains = 4 roods « 1 acre. 4840 square yards =» 1 acre. ' 

LAND HEASUBB BY THB SLIDB BULE. 

KuiiB. — If the dimensions are given in chains, the guage point is 1 or 10 
upon A ; if in perches, 160 ; if in yards, 4840 ; the length upon B 
must be set opposite the breadth upon A, and you will have the answer 
m acres and parts upon B. 

EXAUPLBS. 

1. — If a field be 20 chains 50 links long, and 4 chains 40 links broad, how 
many acres does it contain ? 

Direeiion. — Set 20*5 upon B to 1 upon A, and against 44 upon A are 9, 
the acres required on B. 

2. — What is the content of a field 142 perches long, and 45 perches broad ? 

Set 142 on B to 160 on A, and against 45 on A are 40*04 acres, the 

content on B. 
3, — How many acres in a field 85'25 perches long, and 22*5 perches broad ? 

Set 85*25 on B to 160 on A, and against 22*5 upon A are 4*95 acres 

onB. 



EXERCISE X. 

PROBLEM 1. 

To reduce Irish miles to Bnglishy and Bnglish to Irish, 

Rule 1, — Multiply the Irish miles by 2200, divide the product by 1760 
and you will have the answer in English miles. 

BXAMFLE8. 

1. — In 27 Irish miles, how many English ? 

27 X 2200 » 59400 -r 1760 »88i mUes, English. Ans. 
2. — In 75 Irish miles, how many English ? Ans. 93^ miles. 
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The Reverse. 

EuLB 2.— MiQtiply the English miles by 1760, divide the product by 2200, 
and you have the number of miles Lish. 

EXAMPLES. 

4. — In 40 English miles how many Irish ? 

40 X 1760 = 70400 -^ 2200 = 32 miles, Irish. Ana. 
5. — In 95 English miles, how many Irish ? Ans. 76 miles. 



EXERCISE XI. 

ITEW TABLE OB AVOIBDUFOIS WEIGHT, BBOM \j). TO 3S. 6d. PBB LB. ; 

PEB OWT. 



?"& 


^cwt. 


'^ ft f* cwt. 


^ft 


•^cwt. 


^ ft "^ cwt. 


d. 


£ s. d. 


d. £ s. d. 


d. 


£ s. d. 


d. £ s. d. 


i is 


2 4 


6 is 2 16 


llf is 


5 9 8 


20 is 9 6 8 


i ... 


4 8 


6i... 2 18 4 


12 ... 


5 12 


21 ... 9 16 


f ... 


7 


6i... 3 8 


12i... 


5 14 4 


22 ...10 5 4 


1 ... 


9 4 


6f... 3 3 


12i... 


5 16 8 


23 ...10 14 8 


u ... 


11 8 


7 ... 3 5 4 


12f... 


6 19 


24 ...11 4 


u ... 


14 


7i... 3 7 8 


13 ... 


6 14 


25 ...11 13 4 


If ... 


16 4 


7i... 3 10 


ISi... 


6 3 8 


26 ...12 2 8 


2 ... 


18 8 


11... 3 12 4 


13i.. 


6 6 


27 ...12 12 


2i ... 


110 


8 ... 3 14 8 


13f... 


6 8 4 


28 ...13 1 4 


2i ... 


13 4 


8i... 3 17 


14 ... 


6 10 8 


29 ...13 10 8 


2i ... 


15 8 


8i... 3 19 4 


14i... 


6 13 


30 ...14 


8 ... 


18 


8f... 4 18 


14i... 


6 15 4 


31 ...14 9 4 


Si ... 


1 10 4 


9 ... 4 4 


14i... 


6 17 8 


32 ...14 18 8 


3i ... 


1 12 8 


9i... 4 6 4 


15 ... 


7 


33 ...15 8 


H ... 


1 15 


9i... 4 8 8 


15i... 


7 4 8 


34 ...15 17 4 


4 ... 


1 17 4 


9f... 4 11 


16 ... 


7 9 4 


35 ...16 6 8 


4i ... 


1 19 8 


10 ... 4 13 


16i... 


7 14 


36 ...16 16 


4i ... 


2 2 


lOi... 4 15 4 


17 ... 


7 18 8 


37 ...17 5 4 


4i ... 


2 4 4 


lOi... 4 18 


m... 


8 3 4 


38 ...17 14 8 


6 .. 


2 6 8 


lOf... 5 4 


18 ... 


8 8 


39 ...18 4 


6i .. 


2 9 


11 ... 5 2 8 


18i... 


8 12 8 


40 ...18 13 4 


5i .. 


2 11 4 


Hi... 5 5 


19 ... 


8 17 4 


41 ...19 2 8 


5J .. 


2 13 8 


lU... 5 7 4 


m.. 


9 2 


42 ...19 12 



PROBLEM 1. 

The price of a drachm in farthings, to find the value of lbs. 

BuLE 1. — Multiply the price of a drachm in farthings, by sixteen, and that 
product by the number of lbs. ; double the f&st figure for shillings, 
then divide by six ; the quotient will be the answer in pounds, shillings, 
and pence. 
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EXAMPLES. 

1. — At 8id. the drachm, what cost 8 lbs. ? 

13x16x8=166 8^6 =£27 148. 8d. Ans. 
2.— At 4id. the drachm, what cost 68 lbs. ? Ads. £326 8b. 

PROBLEM 2. 
To find the vctlue of a tb.^ the price per ovnce heing given. 

Bulb 2. — Divide the farthings in the price per ounce by three, for avoir- 
dupois, and by four for troy. The answer will be shillings and pence 
in both cases. 

Uecteon, — By taking the farthings as shillings, is multiplying by 48 : now, 
-h48 by 3»16 oz. in a pound avoirdupois ; —48 by 4=12 lb. troy. 

bxavflbs. 

1. — 1 lb. avoirdupois, at T^d. per ounce ? Ans. 10s. 
2. — 1 lb. avoirdupois, at lOjd. per ounce ? Ans. 146. 4d. 
3. — 1 lb. troy, at 7id. per ounce ? Ans. Ts. 3d. 
4. — 1 lb. troy, at llf d. per ounce ? Ans. lis. 9d. 

PROBLEM 3. 

THE BEYEBSE. 

To find the value of an ounces the price per lb, being given. 

Bulb 3. — For an ounce avoirdupois, take the shillings as farthings, and 
multiply by 3 ; if an ounce troy multiply by 4 ; and the result will be 
farthingB in both cases. 

Season, — Taking the shillings as farthings, is equal to dividing by forty- 
eight, instead of sixteen ; therefore, we multiply by three : for 16 x 3»48 ; 
and, in the case of troy weight, we multiply by four : — 12 x 4=48. 

EXAMPLES. 

1. — 1 oz. avoirdupois, at 6s. per lb. ? Ans. 4^^ 
2. — 1 oz. avoirdupois, at 98. per lb. ? Ans. 6Jd- 
3. — 1 oz. troy, at 6s. per lb. ? Ans. 6d. 
4. — 1 oz. troy, at 9s. per lb. ? Ans. 9d. 

PROBLEM 4. 

Tne value of ang number of cwts. at pence per ounce. 

Bulb 4. — Multiply the pence per ounce by the cwts. and with the product 
considered as pence, take parts of 1792, (the number of ounces in 112 
lbs.), the answer will be pounds sterling. 

EXAMPLES. 

1. — "What will 6 cwts. come to at 5d per ounce ? 

6x5 = 30d. = 2s. 6d. = i of 1792 = £224. Ans. 
2. — What will 10 cwts. come to, at 4d. per oz. ? Ans. £298 13s. 4d. 
3. — What will 8 cwts. come to, at 3d. per oz. ? Ans. £179 48. 
4. — What will 12 cwts. come to, at 4d per ounce? Ans. £358 8s. 
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PEOBLEM 6. 
H^anvng the price per pound in pence, to find the amount per quarter, 

BULE 5. — Multiply two Bhillings and fourpence by the price of a pound in 

pence, for the price of the quarter. 

EXAMPLE. 

1. — At 4id. per pound, what is that per quarter or 28 lbs. ? 

s. d. 
2 4x4=9s. 4d. Ans. 

PROBLEM 6. 
7^ price of alb. in pence being given, to fi^d the value of a ton. 

"RxTLB 6. — Take the shillings in the price of a cwt. as pounds, and you have 

the answer in pounds, &c. 

EXAMPLES. 

1.— 1 ton, at 3d. per lb. ? Ans. £28. 
2.-1 ton, at 4d. per lb. ? Ans. £37 6s. 8d. 
3.— 1 ton, at 5d. per lb. ? Ans. £46 138. 4d. 
4.— 1 ton, at 7d. per lb. ? Ans. £65 68. 8d. 

PROBLEM 7. 
2%e price of a lb. in farthings being given, to find the value of a ton. 

Rule 7. — Multiply the price of a lb. in farthings by seven, and divide by 

three for the answer in pounds. 

Season. — As the calculation s are based either on the currency or the 
quantity, the reason of this rule will appear obvious. Divide 2240, the lbs. 
in a ton, by 7, multiply the quotient by 3, you have 960, the farthings in a 
pound. The reverse, — Multiply the lbs. in a ton by 3, divide the quotient 
by 7, and you have the same result. 

examples. 

1. — If 1 lb. of iron cost Ifd., what cost a ton ? 

Ifd. =7 x'7=49-J-3=£16 Sb. 8d. Ans. 
2. — If 1 lb. of iron cost 2id., what cost a ton ? Ans. £23 68. 8d. 
3. — If 1 lb. of iron cost 2|d., what is it a ton ? Ans. £25 18s. 4d. 
4. — If 1 lb. cost 3f d., what is a ton worth ? Ans. £35. 
5. — If 1 lb. of iron cost 4id., what is a ton worth P Ans. £39 ISs. 4d. 
6. — If 1 lb. of lead cost 4f d., what is it per ton P Ans. £44 6s. 8d. 

PROBLEM 8. 

beyebsb of the foregoing bule. 

I%e price of a ton being given, to find the value of alb. 

Rule 8. — Multiply the price of a ton by three, and divide by seven : yoa 

have the answer in farthings per lb. 
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XXAMPLBS. 

1. — If 1 ton of iron cost £16 68. 8d., what is that a lb. ? 

£ 8. d. 

16 6 8x3=49-r7=7=lJd.Ana. 
2.— If 1 ton cost £23 68. 8d., what is it per lb. ? An8. 2id. 
3. — If 1 ton of iron cost £39 138. 4d., what is it per lb. ? Ans. 4id. 
4. — If 1 ton cost £42, what is that per lb. ? Ans. 4id. 
5. — If 1 ton cost £84, what is it per lb. P Ans. 9d. 

PROBLEM 9. 
To calculate the value af any number qf tons, at pence per curt, 

BULE 9. — Multiply the pence per cwt. bj the tons, and iV of the product 

considered as pounds is the amount. 

EXAHFLES. 

l.-r6 tons at 2d. per cwt. ? 2 x 6 = 12 -r iS = £1. Ans. 

2.-8 tons, at 3d per cwt. ? 8 x 3 = 24 -^ iV = £2. Ans. 
3. — 24 tons, at 7id. per cwt. ? Ans. £15. 
4.-36 tons, at 13id per cwt. ? Ans. £40 lOs. 
5.-60 tons, at 19id. per cwt. ? Ans. £97 10s. 



EXERCISE XII. 

PROBLEM 1. 
To calculate for cwts., qra., Ibs.^ and ^Ibs, ; a ehillvng heing the integer, 

BtjU! 1. — Call the cwts. shillings ; f cwt., 9d. ; i cwt., 6d. ; i cwt., 3d. ; 14 

lbs., lid. ; 71b8., If d. ; 1 lb., Ad. ; i lb., ^Vd. ; \ lb., xfrd. Then 
multiply by the number of shillings ; take parts for the odd pence, 
and you have the result. 



EXAMPLES. 

1. — ^What will the carriage of 17 cwts. 3 qrs. 21 lbs. come to, at 38. per cwt. ? 
cwts. qrs. lbs. s. d. s. £ s. d. 
17 3 21=17 Hi X 3 = 2 13 Uf Ans. 
2. — 15 cwts. 1 qr. 7 lbs., at 78. per cwt. ? Ans. £5 78. 2id. 

3. — 9 cwt. 3 qrs. 27 lbs., at 98. per cwt. ? Ans. £4 9s. llA"d. 

4. — 13 cwts. 3 qrs. 15 lbs., at Is. 7d. per cwt. ? Ans. £1 Is. llA^ird. 

PROBLEM 2. 

To calculate for cwts, qrs, and lbs., at any price per cwt. ; a pound being 

the integer, 

"RvjJE 2.— Call the cwts. pounds, five times the qrs. shillings, and two 
and the one-seventh times the lbs. pence ; it will be the amount at a 
pound I then take parts for the shillings and pence. 

H 
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BXAUPLBS. 

1.— What is 13 owt, 2 qre. 14 lbs. of pork worth, at £1 6s. 8d. per cwt. ? 

£ 8. d. £ 8. d. £ 8. d. 

13 12 6 •^ i ==4 10 10 + =18 3 4 Ans. 
2.-27 cwts. 2 qrs., at £2 148. 6d. per cwt. ? Ans. £74 188. 9d. 
3.-83 cwts. 1 qr. 14 lbs. at £1 158. per cwt. ? Ans. £58 8s. l^d. 
4.-42 cwts. 1 qr. 20 lbs. at £1 138. 4d. per cwt. ? Ans. £70 148. 3f d. 
5.-85 cwts. 1 qr. 10 lbs., at £2 178. 6d. per cwt. ? Ans. £245 7s. OHd. 
6.-19 cwts. 3 qrs. 19 lbs., at £4 15s. 6d. per cwt. ? Ans. £95 28. 3 AVd. 

Season. — Estimate the cwts. at a pound, and the qrs. and lbs. proper- 
tionably, then add all together, and you will have the answer. 

PROBLEM 3. 

APFLIBD TO THE OABSIAQB OP AAILWAY OOODS, PEB TON PBB KILE. 

To calculate for tons cwts. qrs. and lbs. ; a pound being the integer. 

KiTLE. — Call the tons, pounds ; the cwts., shillings ; f cwt., 9d. ; \ cwt., 

6d. ; i cwt., 3d. ; 14 lb., l^d. ; 1 lb., 2Vd. If more than a pound, 
multiply by the number of pounds, and take parts for the shillings 
and pence ; if less than a pound, take parts for the shillings and 
pence out of the price at a pound. 

EXAHPLES. 

1. — 7 tons 5 cwt. 3 qrs. 14 lbs. of goods, from London to Manchester, at 
258. 3d. per ton ? 



Tons. 


£ 


8. 


d. 


7 


7 








5 cwt. = 




5 





-f 







9 


— 141b.= 







n 




7 


5 lOi at £1. 


5i8i 


1 


16 


51 


-3 ^0 





1 


9lH 



£9 4 2T*^An8. 

2.-9 tons 9 cwt. 1 qr. 16 lbs. of goods, from York to Newcastle, at 
178. 6d. per ton? Ans. £8 5s. l|d. 

3. — 37 tons 13 cwt. 2 qrs. 18 lbs. of goods, from Bristol to Liverpool, at 
£1 138. lOd. per ton ? Ans. £63 148. lltWd. 

4.-43 tons 1 cwt. 1 qr. 1 lb. of goods, from Paddington to Edinburgh, 
at £2 7s. 9d. per ton ? Ans. £102 16s. 32W(rd. 

5. — 84 tons 3 cwt, 3 qrs. 20 lbs. of goods, from Manchester to Aberdeen 
at 52s. 9d. the ton ? Ans. £222 Is. 4 J f d. 

6. — 45 tons 3 cwt. 3 qrs. 17 lbs. of goods were booked at Manchester for 
Edinburgh, at l^d. per ton per mile, (distance 272 miles); the 
Lancashire Company carried the goods 80 miles ; York and Newcastle 
Company 76 miles ; Newcastle and Berwick, 64 miles ; Berwick and 
JBdjnburgh, 52 miles ; what is the amount due to each company ? 
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XXFLANATION. 

45 tons 3 owt. 3 qrs, 17 lbs,, at lid. per ton per mile, is 48. 8id. (nearly). 

per mile. £ s. d. 

Lancashire Company 80 miles, at 48. 8id. » 18 16 8 

York and Newcastle do 76 do. at do. « 17 17 10 

Newcastle and Berwick do 64 do. at do. =» 15 1 4 

Berwick and Edinburgh do 52 do. at do. « 12 4 10 

Note. — ^The above will suffice to show the goods manager to calculate 
for any quantity of goods at any price per ton per mile ; and will also be 
useful in booking offices, for ticket clerks, no matter how many companies 
may be concerned ; it will likewise be of yery great service to computers in 
the clearance house. 



EXERCISE XIII. 



NEW KULE FOR 8PIKIT MERCHANTS, IN EITHBB THE 
WHOLESALE OB BETAIL TBADE. 

PROBLEM 1. 

Having the price per gaUon, to know the amount per hog^ad. 

Btjle 1. — Take one-fifteenth of the farthings as pounds, from which deduct 
the cost of one gallon for the price per hogshead. 

EXAMPLE. 

1. — ^At 5s. 7id. per gallon, what is that per hogshead ?• 

58. 7id.=271+l5=£18 Is. 4d.— 5s. 7id.=£l7 15s, 8id. Ans. 

PROBLEM 2. 

JBg knowing the price per glass, to know the cost per hogshead. 

BuiiE 2. — Multiply four pounds four shillings by the price per glass in 
farthings for the cost per hogshead, and you have the answer in pounds 
and shillings. 

EXAMPLE. 

1. — At lid. per glass, what is that per hogshead P 

£4 4s. X 6 ==£25 4s. Ans. 

PROBLEM 3. 

JBg kwywi/ng the amount per hogshead, to find the price per glass, 

BuLE 3. — From the price of the hogshead in pounds, deduct its one- twenty- 
first part ; the pounds that remain will be one-fourth farthings per 
glass ; and for every five shillings (if any), count the one-sixteenth of 
a farthing. 

* 63 gals. 1 hogsheftcl. 
H 2 
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BXAMFLB. 

1. — At £25 4s. per hogshead, what is that per glass ? 

£ B. £ 8, £ B, £ f. 

-^ 21)26 4«1 4 — 26 4»24+4i»6»lid. Axis. 

FBOBLEM 4. 
By hnofoing the price of a gallon to find the price of a tun. 

BiTLB 4. — To the price of a gallon in pence add one-twentieth of itself, and 
the sum will be the answer in pounds sterling. 

EXAMPLES. 

1. — If a gallon cost 6s. 8d., what will a tun* cost ? 

s. d. £ s. £ B, £ £ s. 

6 3=75 H- aV=3 15 + 16 = 18 16 Ans. 
2. — If a gaL of rum cost 146. 9d., what is that a tun ? Ans. £185 17s. 



THE REVERSE. 

Bulb 6. — ^From the price of the tun, subtract one-third of one-seventh of 
the cost, and the remainder will be the price of a gallon in pence. 

EXAMPLE. 

1. — If a tun cost £78 ISs., what is that a gallon ? 

£ s. £ s. £ s. £ s. d. s. d. 

78 16 -i- 7 = 11 5 -i- 3 - 3 15 - 78 15 = 75 = 6 3 Ans. 



EXERCISE XIV. 

NEW METHOD OF TROY WEIGHT POR CHEMISTS AND 

SILVERSMITHS. 




PBOBLEM 1. 
Knowing the price per gram^ to find the cost per ounce. 

BuLE 1. — The cost per grain in halfpence wUl be the price per ounce in 
pounds; and, vice versa, the cost per ounce in pounds will be the 
value of the grain in hal^)ence. 

Season, — Four hal^ence per grain will be £4 per ounce ; and £4 per 
ounce will be four balance per grain. 

PROBLEM 2. 

Knowing the price per penngioeight, to find the amount of any numher of 

pounds troy, 

* 252 gals, make a tan. We beg to refer the reader to onr Table on Liquids, as 
given in page 51. 
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Bulb 2. — Multiply the pounds weight by the price per pennyweight, and 

you have the answer in pounds sterling. 



1.— At 4d. per pennyweight, what will 80 lbs. cost P 80 x 4b£820 Ans. 

PROBLEM 3. 

Scmn^ the price of an ounce, to find the vakte ofamf mmiher qfpomnde^ 

ounces, pennywe^hta, and grains. 

Bulb 3. — Beduoe the pounds to ounces, which increase by the given 
ounces ; then call the ounces pounds, the pennyweights shilllings. and 
half the grains pence, of which take such parts of the same as the price 
per ounce is of a pound. 

BZAMFLE. 

1. — ^At 5s. 6d. per ounce, what is the value of 10 lbs. 6 dwts. and 14 gra. P 

lbs. dwts. grs. £ s. d. 
10 6 14»120 6 7 



5s. i) 30 1 n 

6d.iV) 3 lit 

£33 1 9HAns. 



PROBLEM 4. 

Swoing the price of an ounce, to know the value of any number ofpoiumds. 

Bulb 4. — Multiply the pence per ounce by the number of lbs.; the 

product will hd the answer in shillings. 

bxamplb. 

1. — ^At 4id. per ounce, what is the value of Tibs. P 

4|d. X 7= £1 lis. 6d. Ans. 

PROBLEM 5. 

By hamng the price of a dwt, in farthings, to find what a pound cost. 

Bulb 5. — ^Take i of the price of a dwt. in £Eurthings ; the quotient will be 

the answer in pounds. 

examples. 

1. — If one dwt. of silver cost 3id. what will one lb. cost ? 

-r- 4) £13=3 5s. Ans. 
2. — ^If 1 dwt. of silver cost 6d., what will 1 lb. cost ? Ans. £5. 
3. — ^If 1 dwt. of silver cost 4id., what will 1 lb. costP Ans. £4 15s. 
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PROBLEM 6. 

If the quantity he a/ny number ofpounde. 

Bulb 6. — ^Multiply the price of a dwt. in farthings by the given number 
of pounds ; divide that product by 4 for the answer. 

EXAMPLES. 

1. — ^If 1 dwt. of silver cost 4i|d., wliat will 24 lbs. cost ? 

24xl9=4.56-^4l==£114 Ans. 
2.— If 1 dwt. cost 6id., what will 36 lbs. come to ? Ans. £225. 
8.— If 1 dwt. cost 7Hi what will 48 lbs. cost ? Ans. £360. 



EXERCISE XV. 

TO CALCULATE THE VALUE OF A THOUSAND. 

PROBLEM 1. 

By having the price qfone^ to Jcnow the value of a thousand. 

Bulb 1. — Call the pence pounds, multiply by four, to which add one-sixth 

for the answer. 

Reason, — To multiply by four and one-sixth is evident ; as four and one- 
sixth times 240 is 1000. 

EXAMPLES. 

1. — ^At If d. per yard, what will 1000 yards cost ? 

£ B. d. £ s. d. 

1 16 X 4i = 7 5 10 Ans. 
2.— 1000 yards of broad cloth, at 7s. 9d. per yard? Ans. £387 10s. 
8. — 1000 yards of linen, at 2s. 7id. per yard P Ans. £131 5s. 
4. — 1000 gallons of rum, at 14s. 7d. per gallon ? Ans. £729 3s. 4d. 

PROBLEM 2. 

To reverse the above, when the price of the thousand is an integral number 

of pownds. 

Rulb 2. — Multiply the integral by 4, subtract the result from the pounds, 
keeping two figures to the right of units place, the remainder will be 
the answer in &rthings per yard. The two figures to the right will be 
centesimal parts of a farthing. 

example. 



V 



1.— Suppose 1000 yards cost £25, what is that per yard ? 

£25 X 4 = 100 — 25 = 24,00 » 6d. Ans. 
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EXERCISE XVI. 

WAGBB. 
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PROBLEM I. 

Knomnff tit daily toaget, to find iiayaarlg nUary. 

SttIiB 1, — Call the pence poondB, to which add half thereof and five iajt 

wages iuM one total for the anewer. 

1. — At IGld. per day, what u the amoimt per annum? 
£ B. d. 
15 16 the amount of 240. 

7 17 6 the amount of 120. 
6 6i the wages of flve days. 



PROBLEM 2. 

Scusing tht yearly lalary, to kitoa tie dai^ wagu. 
Rule 2. — Double the annual Balarj in pounds, the one-third is the amount 
per da; in pence : when the ahillings ore ten or more, to double the 
pounds add one; if less than ten, they are not to betaken into account. 
If, after the division of throe, one should remain, allow a hsl^ennjr ; 
but if two remain, allow three &rthings. 
1.— If a (errant'a wages be £23 19b. 0)d. jearly, what is that per day P 
£23x2 = 47-!-by3 = loid. Ans. 

PROBLEM 3. 

To JSmtt what a tumier af penct per day aill amoant to ia a gtar. 
BinLB 8. — Take three hundnid and sixt^-Gvc as pence ; that is one pound, 
ten shillings, and five peooe : mulUply this by the number of pence 
per day. 



• The Hboie table I 



plojfld u 



noDiit IhU ollher 
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JStfOfOM.— Because, £1 = 240d. ; lOs. » 120d. j id. and Id. » 5d. 
240 + 120 + 4 + 1=365. 

EXAMPLES. 

1.— 865 days, at 5d. per day ? Ans. £7 128. Id. 
2.-365 days, at 7d. per day P Ans. £10 12s. lid. 
8.-365 days, at 9d. per day P Ans. £13 138. 9d. 
4. — 365 days, at lOd. per day P Ans. £16 48. 2d. 
5. — 365 days, at 16d. per day ? Ans. £24 6s. 8d. 
6.-365 days, at 18id. per day P Ans. £27 15s. lid. 

PBOBLEM 4. 

To find what a number of pence, per day, will amount to in 311 daySf the 

number of working day$ in a year. 

Bulb 4. — Mtdtiply £1 6s. lid. by the pence per day, and yon haye th«a 

yearly salary for 311 days.* 

Reason, — ^Because 811 pence are equal to £1 6s. lid., as stated. 

l.-^ll days, at 2d. per day? Ans. £2 lis. lOd. 
2. — 311 days, at 5d. per dayp Ans. £6 9s. 7d. 
3. — 311 days, at 6d. per day P Ans. £7 15s. 6d. 
4. — 311 days, at 7d. per day P Ans. £9 Is. 7d. 
5.-— 311 days, at 13d. per dayP Ans. £16 16s. lid. 
6.— 311 days, at 14d. per day P Ans. £18 28. lOd. 

Note. — Should there be farthings in the rate per day, add 6s. 6fd, for 
every farthing*, for 311 days. Reason, — Because 6b. 5f d. a=311 farthings «3s 
6s. 5id. 

PROBLEM 6. 
To find what any number of shUlinys per week will amount to in a yea/r* 

Bulb 5. — Add together two and a half times as many pounds, and twice 
as many shillings, as there are shillings per week. 

EXPLANATION. 

Thus, — 6s. a week is £15 12s. ; for twice six is £12 ; and half as many 
pounds is £3; and £12 + £3 12s.«£15 12s. 

Reason, — ^Because 52, the number of weeks in a year, is equal to 

20 + 20 + 12 = 52. 

EXAMPLES. 

1. — 1 year, at 5s. per week P Ans. £13. 
2. — 1 year, at 6s. per week P Ans. £15 12s. 
3. — 1 year, at 8s. per week P Ans. £20 16s. 
4. — 1 year, at lis. per week P Ans. £28 12s. 
5. — 1 year, at 128. per week P Ans. £31 4s. 
6. — 1 year, at 16s. per week P Ans. £41 12s. 

* There are 311 working days in a year, offiittiog Sandays, Christmas Day. mad 
Good Friday. 
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EXERCISE XVII. 

CALGXTLATION OF INIEBE8T. 

PROBLEM 1. 

To calculate interest at Jive per cent, for days, 

RuLB 1. — Multiply the money or days by one-third of money or days ; 
reject the unit's figure, and you have the answer in pence. Thus, 
the interest of £27 for 18 days : 27 x 6 » 16 (2 « 16d. ; or 18 x 
9 »^ 16) 2 » 16d. interest. 

EXAMPLES. 

1. — Interest on £24 for 7 days, at 6 per cent. P Ans. 5id. 
2. — Interest on £33 for 9 days, at 5 per cent. P Ans. 9fd. 
3. — Interest on £41 for 12 days, at 5 per cent. P Ans. Is. 4id. 
4. — Interest on £75 for 6 days, at 5 per cent. P Ans. Is. 3id. 
6. — Interst on £85 for 15 days, at 6 per cent. P Ans. 3s. 6i^. 
6. — Interest on £159 for 27 days, at 5 per cent. P Ans. lis. lliVd. 

PROBLEM 2. 

Tofindthe intereetfor daye at any rate per cent, 

Genbbal Rule. — Multiply the principal by the days, and that sum by 
double the rate per cent. Cast off the units and tens ; divide the 
figures to the left by 3 ; the quotient counts so many x>ence ; deduct 
Id. for eyery Gs. ; the remainder will be the answer in pence. 

EXAMPLES. 

1. — ^What is the interest on £290 for 10 days, at 3 per cent. ? 
£ days. d. d. s. d. d. s. d. 

290 X 10 = 2900 X 6 = 174,00 -r3 = 58 = 4 10 — 1 = 49 Ans. 
2. — ^What is the interest on £375 for 12 days, at 31 per cent. ? 

£ days. d. d. s. d. d. s. d. 

875 X 12 = 4500 x 7 = 316,00 + 8 • 106 = 8 9 — 1* = 8s. 71 Ans. 
S.—Calculate the interest on £370 for 40 days, at 5 per ct. P Ans. £2 Os. 6id. 
4.— What is the interest on £280 for 60 days, at 6 per ct. P Ans. £2 15s. 2|d. 
5.— Pind the interest on £950 for 80 days, at 7 per ct. P Ans. £14 58. Hid. 

A New MiUe for finding Interest for day 8^ at any rate per cent. 

Rule 3. — Multiply the principal and days, diyide the product by 1825, and 
you have Uie interest in shillings and x>ence for 1 per cent, then 
multiply by the rate per cent, for the answer. 

EXAMPLES. 

1. — Find the interest on £650 for 15 days, at 4 per cent. P 

£ days. s. d. £ s. d. 

650 X 15 = 9750 ^ 1825 = 5 4^x4 = 1 1 4i Ans. 
2. — What is the interest on £280 for 60 days, at 6 per cent. P 
£ days. s. d. £ s. d. 

280 x 60 = 16800 ~ 1825 » 9 2tl x 6 == 2 15 2} Ans. 
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NOTB. — 1826 is a universal divisor for 1 per cent. Season, — If you 
multiply 366 by 100 = 365,00 ~ 20 = 1826, which will be the divisor in 
all cases. 

PBOBLEM 3. 

To calculate interest at Jive per cent, for months. 

Rule 4. — Write the pounds as pence, and multiply by the number of 

months for the answer in pence. 

EXAMPLES. 

1. — Interest on £4 for two months, at 5 per cent. ? Ans. 8d. 

2. — Interest on £7 for three months, at 5 per cent. ? Ans. Is. 9d. 

3. — Interest on £9 10s. for three months, at 6 per cent. ? Ans. 2s. 4id. 

4. — ^Interest on £72 for nine months, at 5 per cent. ? Ans. £2 14s. 

6. — Interest on £96 5s. for three months, at 6 per cent. ? Ans. £1 46. Of d. 

6. — Interest on £144 16s. for nine months, at 5 per cent. P Ans. £6 8s. 6f d. 

PROBLEM 4. 
To calculate interest wpon amy sum at Jive per cent, per annum. 

General Rule. — Reckon a shilling for every pound, and threepence for 

every five shillings. 

EXAMPLES. 

1. — Interest on £75, at 6 per cent. ? Ans. £3 168. 

2. — Interest on £110, at 5 per cent. ? Ans. £5 10s. 

3. — Interest on £98, at 5 per cent. ? Ans. £4 188. 

4. — Interest on £26 6s., at 5 per cent. ? Ans. £1 68. 3d. 

5. — Interest on £47 10s., at 5 per cent. P Ans, £2 78. 6d. 

6. — ^Interest on £69 15s., at 5 per cent. P Ans. £3 9s. 9d. 

PROBLEM 5. 
Tojind the interest on any sum for months at three per cent. 

Rule 6. — Multiply -^o of the principal by the months, and you have the 

answer in shillings. 

EXAMPLES* 

1. — What is the interest on £220 for 11 months, at 3 per cent. P 

+ sV) 220 = 11 X 11 « 1218., or £6 Is. Ans. 
2. — ^What is the interest on £200 for 10 months, at 3 per cent. P Ans. £5. 
8. — What is the interest on £180 for 9 months, at 3 per cent. P Ans. £4 Is. 
4. — ^What is the interest on £160 for 8 months, at 3 per cent. P Ans. £3 4s. 
5. — ^What is the interest on £140 for 7 months, at 3 per cent. P Ans. £2 9b. 
6. — What is the interest on £245 138. 8d. for 1 month, at 3 per cent. ? 
Ans. £12 5s. 8d. 

NoTB, — The above will be found very useful in Savings Banks. 
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PEOBLEM 6. 

To calculate interest for months, at six per cent. 

Bulb 7. — Multiply the pounds and months ; cut off the unit figure of the 
product, and the remainder will be the interest in shillings. The 
figure cut off is tenths of a shilling. Thus the interest of £9 at 6 per 

cent., for 5 months, is 9 x 5=4(5=4iVs.=4s. 6d. 

EXAMPLES. 

1. — Interest on £7 for three months, at 6 per cent. ? Ans. 2s. li^d. 

2. — Interest on £12 for four months, at 6 per cent.? Ans. 4s. 9i-d. 
3. — Interest on £270 for seven months, at 6 per cent. ? Ans. £9 9s. 
4. — Interest on £350 for eight months, at 6 per cent. ? Ans. £14. 
5. — Interest on £90 for eight months, at 6 per cent. ? Ans. £3 12b. 
6. — Interest on £380 for nine months, at 6 per cent. ? Ans. £17 2s. 

PROBLEM 7. 
To find the interest for months at any rate per cent. 

Genbkal Rule. — ^Multiply the principal by the number of months, and 
that by twice the rate ; cut off the unit s figure, which wUl be so many 
tenths of Id. ; the figure to the left will be so many pence. 

EXAMPLES. 

1. — What is the interest on £36 for 3 months, at 2| per cent. ? 
£36 X 3 = 108 X 5 = 54d. » 4s. 6d. Ans. 

2. — Find the interest on £87 for 5 months, at 3f per cent. ? 
£87 X 5 -: 43$ X 7i =326,2d. = £1 78. 2H. Ans. 

3. — Interest on £150 for 7 months, at li per cent. ? Ans. £1 la. lO^d. 

4. — Interest on £270 for 9 months, at 3f per cent. ? Ans. £7 lis. lO^d. 

5. — Literest on £784 for 10 months, at 4 per cent. P Ans. £26 2s. 8d. 

6. — Interest on £459, at 5 per cent., for 11 months ? Ans. £25 3s. 3d. 

7. — Interest on £160 for 5 months, at 1 per cent. ? Ans. 8s. 4d. 

8. — ^Interest on £120 for 9 months, at i per cent. ? Ans. 9s. 

9. — Interest on £320 for 4 months, at i per cent. ? Ans. 2s. 8d. 
10. — Interest on £184 for 5 months, at i per cent. ? Ans. 3s. lOd. 
11. — ^Interest on £82 for 8 months, at If per cent. P Ans. 19s. lid. 
12.-T-Interest on £110 for 9 months, at 5 per cent. ? Ans. £1 2s. 6d. 
13. — ^Interest on £116 for 8 months, at 5i per cent. ? Ans. £4 5s. ofd. 
14. — Interest on £140 for one month, at 4 per cent. ? Ans. 9s. 4d. 
15. — Interest on £90 for ten months, at 4^ per cent. ? Ans. £3 7s. 6d. 
16. — ^Interest on £83 for three months, at 3 per cent. ? Ans. 12s. 5fd. 
17. — Interest on £150 for two months, at 4i per cent. P Ans. £1 Is. 3d. 
18. — Interest on £50 for eight months, at li per cent. ? Ans. lOs. 
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PROBLEM 8. 

To find the interest on a/ny svm at any rate per cent. 

BUXE 9. — ^An inffillible rale for finding the Interest of any sum, for any 
nomber of years, at any rate per cent. — Multiply the principal by the 
time and rate, and diy^de the result by 100, and you have the answer. 

BXAMPLES. 

1. — What is the interest on £991 3s. 3d. for 3i years, at 3 per cent. ? 

X 3i by 3 = 10 X £991 3s. 8d. 

10 



•i- 1,00) 99,11 12 6 
20 

2,32 
12 



i £99 2s. 3i^ Ans. 

2. — What is the interest on £765 12s. 7d. for 4 years, at 2i per cent, per 

annum ? Ans. £76 lis. 3iVd. 
3. — ^What is the interest on £78 12s. lOd. for 12i years, at 1 per oent. per 

annum P Ans. £9 168. 7id. 
4. — ^Find the interest on £888 8s. 8d. for 31 years, at 3i per cent, per 

annum ? £124 18s. 8|d. 
5. — ^What is the interest of £325 7s. 6d. for 3i years, at 6 per cent, per 

annum P Ans. £65 Is. 6d. 

FBOBLEM 9. 

A new method for finding Interest at any rate per cent, per ammm. 

General Bule. — 1st. Double the unit's figure for pence and so many 
fifths of a penny. 2nd. Double the tens for shillings, the remaining 
figures are poimds, and you have the interest at 1 per cent., then 
multiply for any rate required. 

EXAMPLES. 

1. — ^What is the interest on £27 at 2i per cent. P 

27 X 2 « 5s. 4td. X 2i » ISs. 6d. Ant. 
2. — Find the interest on £75 at 3 per cent. P 

75 X 2 = 158. X 3 » £2 5s. Ans. 
3.— Tell the mterest on £49 at 3i per cent. P Ans. £1 lis. lOf d. 
4. — Calculate the interest on £84 at 4 per cent. P Ans. £3 7s. 2fd. 
5. — Find the interest on £75 at 3 per cent. P Ans. £2 16s. 3d. 

Scale of rates on a pound for 12 months, from 1 to 10 per cent. 



Per cent 






B. d. 


Per oent. 






8, d. 


1 .. 


is ... 




... 2f 


6 






... 1 2* 


2 ... 


• • • t • • 




.. 4^ 


7 






... 1 4* 


3 ... 


* • • • • • 




.. 7i 


8 






... 1 7i 


4 ... 


• • • • • • 




.. 9f 


9 






... 1 9* 


5 ... 


• • • • • ■ 




..10 


10 






... 2 
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NIW TABLB OP DISCOITNT AT THB SATBS OOMXOZTLT UfilD BT 

OOMMBBCIAL HBN. 



Per ct. 


Inl8. 


In 38 


In 68. 


In7fl. 


In 108. 

8. D. 


, In 138. 

8. D. 


In 158. 


In 178» 

8< O. 


In 198. 

8. D. 


In£l. 




D. 


8. D. 


8. D. f 


}. D. 


8. D. 


8. D. 


2i 


i 


1 


UO 2 





3 


4 


4i 


5 





H 


6 


3 


i 


1 


IfO 2i 





3i;o 4i|0 5i 

4f:0 6\\0 7 


6 





6i 


7 


4 


i 


li 


^0 2i( 


) 3i 





8 





9 


9i 


5 


i 


ll 


^0 3 < 


) 4i 





6 


7f 


9 


lOiO lli 


1 


74 


1 


2J 


\0 4i( 


) 6i 





9 


Hi 


1 li 


1 3i 


1 


5 


1 


10 


li 


3i 


^0 6 < 


) 8^ 


1 





1 3i 


1 6 


1 8i 


1 lOi 


2 


12i 


li 


4i 


^0 7i( 


) lOi 


1 


3 


1 7i 


1 lOi 


2 li 


2 


4i 


2 6 


16 


;if 


6^ 


to 9 ] 


L Ok 


1 


6 


1 Hi 


2 3 


2 6i 


2 10 


3 


25 


3 


9 


1 3 : 


L 9 


2 


6 


3 3 


3 9 


4 3 


4 


9 


5 


33i 


4 


1 


1 8 1 


3 4 


3 


4 


4 4 


5 


6 8 


6 


4 


6 8 


1 


Per ct In 


£i. 


In £10. 


In £20. 


In £30. 


In £40. 


In ^.'M). 




8. 


D. 


8. D. 


£ 8. 


D. £ 8. D. 


£ 8. D. 


£ 8. D. 


A 





i 


2i 





4i 7i 


9i 


10 


i 





i 


3 





6 


9 


10 


13 


i 





i 


6 


1 





16 


2 


2 6 


1 





i 


9 


1 


6 


2 3 


3 


8 9 


i 





1 


1 


2 





3 


4 


6 


1 





li 


1 3 


2 


6 


3 9 


5 


6 3 


1 





U 


1 6 


3 





4 6 


6 


7 6 


i 





2 


1 9 


3 


6 


6 3 


7 


8 9 


1 





2i 


2 


4 





6 


8 


10 


li 





2i 


2 3 


4 


6 


6 9 


9 


11 3 


u 





3 


2 6 


5 





7 6 


10 


12 6 


It 





H 


2 9 


6 


6 


8 3 


11 


18 9 


li 





3i 


3 


6 





9 


12 


Cfl6 


11 





3i 


3 3 


6 


6 


9 9 


13 


16 3 


u 





4 


3 6 


7. 





10 6 


14 


17 6 


2 





4f 


4 


8 





12 


16 


10 


2i 





5i 


4 6 


9 





13 6 


18 


12 6 


2i 





6 


6 


10 





15 


10 


15 


2f 





6i 


6 6 


11 





16 6 


12 


17 6 


3 





7 


6 


12 





18 


14 


1 10 


3i 





7f 


6 6 


13 





19 6 


16 


1 12 6 


31 





9 


7 6 


16 





12 6 


1 10 


1 17 6 


4 





9i 


8 


16 





14 


1 12 


2 


4i 





10 


8 6 


17 





16 6 


1 14 


2 2 6 


4>i 





lOf 


9 


18 





17 


1 16 


2 5 


4i 





Hi 


9 6 


19 





18 6 


1 18 


2 7 6 


5 


1 





10 


1 





1 10 


•2 


2 10 


7i 




1 


6 


16 


1 1( 


[) 





2 6 





a 


; 





3 16 



Note. — By referring to the first Table for Commission on Is., 6s., 10b. 
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15s., or a pound, you can multiply by any other number of shillings or 
pounds you require ; also, in the second Table, multiply by any number of 
pounds you want, you have the commission. 



A NEW METHOD FOB COMPUTING COMMISSION^ 

Brokerage^ Premium of Inmrancef Interest^ Discount on Invoices or per 
centage, aUowcmcefor ready money ^ etc. 

Bulb 1. — Multiply the given number of pounds by twice the rate per cent. 
Take the unit for pence and so many 5ths of a penny, and the remain- 
ing figures are the shillings. 

1. — ^What is the commission on £83 at 2 per cent. ? £83 x 4 — 33S( 2|-d. Ana. 
2. — What is the commission on £58, at 6i per cent. ?* 

£58 X 12i = 72,5 + 1 = 6, or 728, 6d. Ans. 
3. — ^What is the commission on £125, at 3| per cent. ? 

£125 X 6} = 84,3 + 1 =84b. 4id. Ans. 



EXERCISE XVIII. 

AKREABS AND ANNUITIES AT SIMPLE INTEREST. 

PROBLEM 1. 
The annuity y rate per cent., and time given^ to find the amount, 

BvLE 1. — Multiply the rent or annuity by the time ; again multiply time 
and rate, less 1 ; take half this sum, and take such part or parts as it 
is of 100, which divide into the product, adding both sums for the 
answer. 

EXAMPLES. 

1. — If the yearly rent of £45 remain unpaid for five years, at 5 per cent, per 

annum, what will it amoimt to ? 

45 X 5 = £225. 4 x 5 = 20 -4- i = iV -f- £225 = £22 10s. +£226 = 

£247 10s. Ans. 

2. — What will an annuity of £120 amount to, suppose it to be forborne for 
six years, at 5 per cent, per annum ? Ans. £810. 

3. — What will a pension of £75 amount to, if it be forebome for twenty- 
one years, at 2 per cent, per annum ? Ans. £1890. 

PROBLEM 2. 
The amount, rate per cent., and time given, to find the annuity, 

BuLE 2. — Divide the amount by the time, next multiply time and rate, 
less 1 ; take half that product, and see what part it is of 100, then add 

* When the unit is more than 4, and when the shillings produced by fhe mnltipli- 
cation are more than 6, then add one penny to the resnlt for each unit and f!raction. 
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the numerator and denominator for a dei'isor, which divide into the 
sum, subtracting the quotient from the sum, and you hare the 
annuity. 

EXAMPLES. 

1. — If a yearly rent, forebome five years at 5 per cent, per annum, amount 

to £347 10s., how much was the annuity ? 

£247 lOs. + 6 = £49 lOs. 5 x 4 = 20 -?- i = iV ; 1 I- 10 = 11 and 

11 -4- £49 10s. = £4 10s. - = £45 annuity. Ans. 
2. — If an annuity amount to £810 in six years, at 5 per cent, per annum, 

what was the annuity ? Ans. £120. 
3. — If a yearly pension amounted to £3,300 in eleven years, at 4 per cent. 

per annum, how much was the pension P Ans. £250. 



EXERCISE XIX. 

THE PUKCHA8INQ OF PKOPERTY AWD FREEHOLD ESTATES. 

PEOBLEM 1. 

To find what rate per cent, money may he laid out inpwchasinff property, 

"Rttlr 1, — Divide 100 by the number of years' purchase, and you have the 

per oentage. 

EXAMPLES. 

1. — If you purchase an estate worth £100 a year, and give thirteen years' 
purchase, what per cent, have you for your outlay? 100 -?- 13 =- 

£7 13s, lOAd. per cent. Ans. 
2. — G^ave fourteen years' purchase for a rental of £170 a year ; what per 

cent, have I for my money ? Ans. £7 28. lOf d. per cent. 
3. — If you give twenty-one years' purchase for a property, which brings in 
£190 per annum, what per cent, have you for your money ? Ans. 
£4 15s. 2f d. per cent. 

PEOBLEM 2. 

The purchase money and rate per cent, given, tofi/nd the yea/rly rent. 

EULB 2. — Divide the purchase money by that part which the rate is of 100, 

and you have the yearly rent. 

EXAMPLES. 

1. — If an estate be sold for £11,000, what must be the yearly rent to allow 

the buyer 5 per cent, per annum ? 5 = 4- -g^ff) £11,000 =£550 Ans. 
2. — If a freehold be sold for £30,000, what must be the yearly rent to allow 
the purchaser 4 per cent, per annum ? Ans. £1200. 



I 
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PEOBLBM 3. 
The yearly rent and purchase money given, to find the rate per cent. 

BuLE 8. — Diyide the purchase money by the yearly rent ; 100 divided 
by the quotient will give the rate per cent. 

EXAMPLES. 

1. — If an estate of £550 be bought for £11,000, at what rate per cent, is 
the money laid out ? 

£ 
V.550) 11000 



2O-^100==5 per cent. Ans. 



2. — If an estate of £1200 a year is bought for £30,000, at what rate per 
cent, is the money laid out P Ans. 4 per cent. 



EXERCISE XX. 

PROFIT AND LOSS. — NEW RULES. 

PEOBLEM 1. 

Given the whole profit and rate per cent, to find the prime cost. 

Bulb 1. — Multiply the gain by that part which the given rate is of 100, 
and you have the prime cost or purchase money. 

EXAMPLES. 

1. — If by selling goods at 2i per cent, profit I clear £13, what did the 
goods cost me ? 

£13 
2i=Aofl00x 40 



Ans. £520 

2. — If by selling tea at 5 per cent, profit Idear £19 198., what did the tea 

cost me? £399. Ans. 
3. — If by selling sheep at 12^ per cent, profit I clear £27, how much haye 

I paid for the sheep? 27x8»£216. Ans. 

PEOBLEM 2. 
The first cost and selling price being given^ to find the gain per cent, 

BuLE 2. — Subtract the first cost from the selling price : divide the cost bj 
their difference, and 100 divided by the quotient will give the rate 
per cent. gain. 
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BXAKFLB8. 

1. — If I buy 8 horM for £15, and sell it for £17 10s. what ii the gain per 
cent<? 

£17 lOs. 
15 



£2 10 



£2 10 in 15 «= 6 in 100 - 16} per cent* Ans. 
2. — Bought a yard of broaddoth at 68., and add it for 7i. } what waa the 

gain per cent. P Ans. 16} per cent. 
3. — If I Duy tea at 6s. per lb., and sell it at 68* 8d., what will I gain per 

cent. ? Ans. Hi* per cent. 
4. — Bought linen at 12d. per yard, and sold it at ISid. ; what is the gain 

per cent. ? Ans. 12i per cent. 
5. — If I buy broaddoth at 13s. 4d. per yard, and sell it at 208., what do I 

gain per cent. P Ans. 50 per cent. 
6. — Bought tobacco at 3s. per lb., and sold it at 8s. 4d. ; what is the gain 

per cent. P Ans. Hi per cent. 

FBOBLEM 8. 
TheflrH cost and rate per cent, given toJU^ the selUng price. 

Bulb 3.~DiTide the prime cost by that part which the rate is of 100 j add 
the quotient to the first cost, and you have the selling price. 

EXAMPLES. 

1.— Bought a quantity of cotton for £12845 j how must I sell it to gain 5 
per cent. P 

£ 

6 - ^ tSr) 12345 

617 6 



Ans* £12962 5s. 



2. — Bought a yard of doth for 6s« } how must I sell it to gain 16} per 

cent. P Ans. 7s. 
8. — Bought a quantity of sugar for £22 138. 6d. } how must I sell it to 

gain 9iV per cent. P Ans. £24 14s. 8iVd. per cent. 
4. — Bought a horse for £14 \ how must I sell it to gain 14f per cent. P 
Ans. £16. 

5. — Bought tobacco at 3s. per lb. } how must I sdl it per lb. to gain lli- 
per cent. P Ans. 3s. 4d. 

FBOBLEM 4. 

The cost of the wholes voith the retail price gi/iien, to find the profit or^ lose. 
BuLE 4. — Find the first cost from the retail price. If the selling price be 

I 
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more than the prime cost, you haye gained ; but if less, yon have lost 
so mnch. 

EXAHPLBS. 

1. — ^Bought 20 yards of doth for £19, and sold it at 18s. 4d. per yard. ; 

did I gain or lose? Ans. 13s. 4d. lost. 
2.— Bought 60 lbs. of tea for £22, which I retailed at 7s. 8d. per lb. ; tell 

me the gain or loss P Ans. £1 gain. 
3. — Bought 40 yards of cloth for £33, and sold it for 13b. per yard s tell 

me the gain or loss P Ans. £1 gain. 
4. — Bought 140 gallons of gin for £63 ; I retailed the same at 9s. 6d. per 

gallon ; tell me the gain or loss P Ans. £3 10s. gain. 
6. — Bought 220 gallons of rum for £176 ; sold it immediately at 168. per 

gallon ; how much have I gained or lost ? 

8. £ 

220 at 16 » 176 sold. 
— 176 bought. Neither gain nor loss. 

6. — If by selling goods for £40 I gained i of what they cost, how much 
did they cost me P Ans. £32. 

7. — Sold goods for £25 and lost i of what they cost me ; how much did I 
pay for them P Ans. £30. 

8. — Sold a quantity of broadcloth for £72, and gained |- of what it cost 
me ; how much did I pay for it P Ans. £45. 



EXERCISE XXI. 

SUPPOSITION. 



BiTLE. — As the result from the supposition is to the true result, so is the 

supposed number to the number required. 

EXAMPLES. 

1. — A man being asked how many shillings he had in his pocket, said, "If 
I had as many, half as many, and a quarter as many more, I would 
have 66s. ;*' how many had he P Suppose 4 

4 

2 

1 

■f- 11)66=6 X 4«24s. Ans. 

2. — ^A person being asked how many pence he had, said, "If the third, 

fourth, and sixth of the number were added, they would make 68 ;" 

how many had he P Ans. 84d. 
3. — Joseph asked James how many marbles he had P James said, " If I had 

as many, twice as many, and three times as many more, I should haye 

42;** how many marbles had James ? Ans. 6. 
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4.— Three wheels are to make 180 reyolutions, the second to make 2 for the 
first 1, and the third to make 8 for the second 1 ; how manj revolu- 
tions did each make ? Suppose 1+9) 180 =- 20 x 1 » 20 first. 

2 20 X 2 « 40 second. 

6 20 X 6 » 120 third. 

Ans. 9 



EXERCISE XXII. 

KEW METHOD OF EXTBACTING THE SQUABE BOOT. 

PROBLEM 1. 

A new and expeditious method for extracting the square root. By it amy 
root may he extracted^ hy quadrate^ surtolid^ <$*<?., Sfo, 

Rule. — Divide the given number whose root is to be extracted, by some 
digit involved in the same powei*; divide the quotient by the latter 
divisor by a like power of some other digit ; continue me division 
till one or some small insignificant remainder occurs, and choose, if 
possible, such divisors as the dividend will contain without a re- 
mainder. Then, the required root taken ofi*, the different divisors 
will be always rational, and these multiplied into each other, wiU be 
the true root if there be no remainder ; but, if a remainder occurs, 
place the root thus found dravm into the index of the power beneath 
the excess of the given number, whose root is to be extracted above 
the product of the respective divisors, which increase must be 
affixed to the rational root for the root of the required number, which 
will be found sufficiently correct for any practical purpose. 

EXAMPLES. 

1. — What is the square root of 144 P 

First, divide 144 by 16, and divide the quotient by nine \ then 16 and 9 
are the divisors, whose roots are 4 and 3 ; the product of these will be 12, 
which is the root required. 

If the number be irrational, as seven hundred and twenty, and its root 
required, divide by nine, then by sixteen, and next by four ; then nine, 
sixteen, and four, are the divisors, and one hundred and forty-four the 
remainder. Hence the root of the rational part of seven hundred and 
twenty-four, and its double placed beneath the one himdred and forty- four. 
This fraction affixed to twent>-four, gives twenty-seven for the root, nearly. 

2.~What is the square root of 3969 ? Ans. 63. 
3. — Required the square root of 729 ? Ans. 27. 
4.~What is the square root of 43264 ? Ans. 208. 
5.— What is the square root of 60865424 ? Ans. 7132. 

I *2 



116 INTUITIVE CALCULATIONS. 

6.— What is the square root of '00032754? Ans. -01809 + . 
7.— What is the square root of 2-2710957? Ans. 1-50701 + . 

Pboop.— Square the root found, and to the product add the remainder, if 
any. J£ the work be right, the sum will be the same as the number to 
be extracted. 

Squares:—!, 4, 9, 16, 25, 36, 49, 64, 81. 
Roots:— 1, 2, 3, 4, 5, 6, 7, 8, 9. 

2b square a number ending in 5. 

BiTLB. — Multiply the number to the left hand of 5 by one greater ; 
then annex 25 to the right, which will be the square of the number 
proposed. 

EXASfPLES. 

1.— Square 75.— x 7 by 8<-66. A£5x 25 to the right, thus 5625, which is 

the square of 75. 
2.— Square 95.— x 9 by 10=90. Annex 25 and it will be thus 9025, the 

square of 90. • 

To square a number that ends toith one, 

BvLE. — To 10 times the square of the number, without the 1, add double 
that number ; annex me sum, with 1, and you have the square of the 
number. 

EXAMPLES. 

1. — Square 41. — 10 times the square of 4 is 160 ; 4 x 2 = 8 ; added to it 
make 168; to which prefix 1^=1681, the square required. 

2.— Square 91.— the 9 x 9 x 10=810 ; then add 9 x 2 = 18, make 828 ; to 
which annex 1, is 8281, the square. 



CUBE BOOT. 



I 



Rule. — ^Point out the number given in periods of three figures each ; find 
the nearest cube to be the first period, then subtract, and put the root 
in the quotient : three times the square of the root will be the true 
divisor for the next. Multiply the figures found by three ; join the 
product to the next root; multiply this number by the new root 
figure ; place that product two figures to the right under the trial 
divisor, to which add the same, and you have the true divisor. 

Proof. — Cube the root, and to the product add the remainder, and the sum 
will be Hie same as the number to be extracted. 

Cubes:- 1, 8, 27, 64, 125, 216, 343, 512, 729. 
Boots:—!, 2, 3, 4, 5, 6, 7, 8, 9. 
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EXAXPLB8. 

l.-«What is the onbe root of 878248 ? 

873248(72 
843 



7<»49x 3=^147)302,48 Proof. 

72 
72 

7» or 49 X 800 X 2^29400 6184 
7x30x2> or 4« 840 72 
2^ or 2x2x2= 8 



373248 oabe. 
302,48 



2.— What is the cube root of 48625126? Ans. 366. 
8.— What is the cube root of 84604519 ? Ans. 439. 
4.— What is the cube root of 259694072 P Ans. 638. 



EXERCISE XXITI. 



THE SLIDING BULE. 



The sliding rule is a kind of logarithmic table and is so 
constructed as to obtain the solution of arithmetical questions 
in either multiplication, division, or extraction of the roots of 
numbers. It is formed of two pieces of box- wood, each 12 
inches in length, joined together by a brass folding joint. In 
one of the pieces there is a brass slider. The rules are commonly 
marked with A on the rule, B and C on the slider, and D on the 
girt or square line. Let the learner observe whatever value is 
given to the first 1 from the left, the numbers following, viz. :— 
2, 3, 4, 5, &c.f will represent twice, thrice, four times, &c., that 
value. If one is reckoned one or unity, the rest will count 2, 3, 
4, &c, ; but if the one is reckoned ten, then 2, 3, 4, will count 20, 
30, 40, &c. Should the first one be called 100, then 2, 3, 4, &c., 
will count 200, 300, 400, &c. The value of the one in the 
middle of the line is always ten times that of the first one ; the 
value of the second 2 is ten times that of the first 2 ; so that if 
the value of the first 1 be 10, that of the second 1 will be 100 : 
the first two will be 20, and the second 2 will be 200, &c. On the 
lines A, B, and C, there are 50 small divisions betwixt 1 and 2, 
2 and 3, 3 and 4, &c. Now, if the first 1 be reckoned! or unity. 



V 
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each of the small divisions between 1 and 2, and 2 and 3, &c., 
will be A or '02 ; and if you take the first one to be unity, then 
the small divisions from the second 1 to S, 2 to 3 &c., will each 
be ten times greater than <H>» or -02, each of them will be i%, or 
i, or -2, Again, if 1 represents 100, the first 2 will be 200 ; if 
the second 1 be 1000, the second 2 will be 2000, and so on. The 
above being well understood, we shall now proceed to the use of 
the rule. 

PROBLEM 1. 

To multiply the tlidvng rule. 

Rule 1. — Set one on B to one of the factors on A ; next against the factor 

on B, you have the product on A. 

EXAMPLES. 

1.— Find the product of 3 by 8 ? 

DiKECTiON. — Set 1 on B to 3 on A, then against 8 on B will be found 

the product 24 on A. 

2.— Find the product of 24 by 16 ? 

Di&EOTiON. — Set 1 on B against 16 on A ; then look on B for 34, and 
against it on the line A will be found the product 544. 

PROBLEM 2. 
To divide hy the eliding rule. 

Rule 2. — Set the divisor on B to the dividend on A ; against 1 on B you 

have the quotient on A 

EXAMPLES. 

I.— Find the quotient of 96 divided by 6 ? 

DiBECTiON — Move the slider till one on B stands against 6 on A ; then the 
quotient 16 will be found on B, against the dividend 96 on A. 

2.— What is the quotient of 108 divided by 12 ? 

DiBScnoN, — Set 12 on B against 1 on A ; on the line A wiU be found the 

quotient 9 against 108 on B. 

PROBLEM 3. 

ProporHon hy the eUding rule. 

Rule 3.— -Set the first term on the slider B to the second on A ; then on 
the line A will be found the fourth term standing against the thbrd 
term on B. 

EXAMPLE. 

1.— If 4 lbs. of brass cost 36d., what will 12 lbs. come to ? 

Direction. — Move the slider so that 4 on B will stand agaiiist 12 on A ; 
then against 36 on B wiU be found the fourth term 108 on A. 
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PBOBLEM 4. 
Superficial measure hy the eUding rule. 

Bulb 4. — Multiply the length bj the breadth, the product will be the area. 

DisBOTiON. — Set 12 on B against the breadth in inches on A ; on the line 
A will be found the surfiEMje in square feet against the length in feet 
on the line B. 

EXAMPLE. 

1. — ^What is the content of a plank 18 in. broad, and 10 ft. 3 in. long? 

DiBBOTiov. — Moye the slider so that 12 on B stands against 18 on A ; 
then will lOi on B stand against 15^ on A, which is 15^ square feet. 

PROBLEM 5. 
To find the eoUd content oftw^er hy the sliding rule. 

Bulb 5. — Multiply the length, breadth, and thickness together. 

Set the length in feet on C to 12 on D, then on C will be found the con- 
tent in feet against the square root of the product of the depth and breadth 
in inches on D. 

example. 

1. — ^What is the content of a square log of timber, the Longth of which is 
10 feet, and the side of its square base 15 inches P 

Set 10 on against 12 on D ; then will 15 on D stand against the 

contcnit 15f on C. 

PROBLEM 6. 

To extract the square root hy the sliding rule. 

Move the slider so that the middle division on 0, which is marked 1, 
stands against 10 on the line B ; then against the giyen number on 0, the 
square root will be found on D. 

Note. — If the giyen number consists of an even number of places of 
figures, as 2, 4, 6, &c., it is to be found on the left hand part of the line ; 
but if odd numbers, as 3, 5, 7, &c., it is to be found on the right hand side 
of C, one being the mid^e point of the line. 

examples. 

1. — ^Find the square root of 81 ? 

The number of places are even, being two ; therefore the number 81 is 
sought for on the left hand side of the line 0. Set one on against 10 on 
D ; then against 81 on C will be found 9, the square root on D. 

2. — ^What is the square root of 144 ? 

Set 1 on C to 10 on D ; then agauist 144 on will be found the square 
root 12 on D. 
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EXERCISE XXIV. 



TIMBEB TABLE STANDABD MEASUBE. 



1728 cubical inches make 1 cubical foot. 

144 square inches 1 square foot. 

50 feet solid round timber 1 ton. 

40 feet solid square timber 1 ton. 

1 cubical yard 27 cubical feet. 

A load of rough timber =40 cubic feet ; a load of square timber =50 cubic 
feet ; a ton of shipping =40 cubic feet ; a floor of earth =324 cubic feet ; a 
cord of wood, 8 feet long, 4 feet broad, and 4 feet deep =128 cubic feet ; a 
stack of wood, 12 feet long, 3 feet broad, and 3 feet deep =108 cubic feet ; 
a solid jard of earth =1 load. 

600 sqr. feet of plank, 1 in. thick =1 load ; 400 sqr. feet, 1^ in. thick =1 
load; 300 sqr. feet, 2 in. thick = 1 load ; 200 sqr. feet, 3 in. thick =1 load ; 
150 sqr. feet, 4 in. thick = 1 load ; Russian standard, 12 ft. long, li in. thick, 
11 in. broad ; Swedish standard, 14 feet long, 3 in. thick, and 9 in. broad ; 
Norwegian standard, 12 feet long, 3 in, thick, and 9 in. broad. The aboye 
are the standard rates in London. 

The English foot being divided into 1000 parts, the following will be the 
proportions in foreign measures. 

English foot 

^•**1D ,., ,,, ,., t«« ••« 

Venetian 

Bingland 

Strasburgh 

Dantzic 

To hrinff feet to JSngUah, 

BULE. — Multiply the part you require by 12, and divide by 1000, and you 
have the proportions to 12 inches or 1 foot English and its decimal piurts. 

SXAMFLE. 



1068 


Danish 


. 1040 


1068 


Swedish 


. 997f 


1161 


Derahor Cubit of Cairo 


.. 1824 


1033 


Persian Arish 


. 3197 


952 


Great Turkish Pike 


. 2200 


944 


Bussia 


928 



Take Paris 



1068 
12 



^1,000) 12,816 

feet 12*816 parts English. 



SUFEBFICIAL MEASUBE. 
PROBLEM 1. 



\ 



To find the a/rea or superficial content of a hoard or plank. 

Bulb 1. — Multiply the length hj the breadth, the product will be the 
content When the board u tapering, add botheads together, and 
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half the sum will be the mean breadth ; then multiplj the mean 
breadth bj the length, the product will be the superficial content. 

BXAMPLBB. 

1. — In a board 12 feet long and 8i inches broad, how many feet ? Ans. 

8 feet 6 inches. 
2. — What is the content of a plank 14 inches broad, and 16 feet 6 inches 

long ? Ans. 19 feet 3 inches. 
3. — In a board 15 feet 6 inches long and 10 inches broad, how many feet ? 

Ans. 12 feet 11 inches. 
4. — Find the content of a plank 20i feet long and 12i inches broad ? Ans. 

21 ft. 7 in. 4 see. 6th. 

PROBLEM 2. 

When lengthy "breadth^ and depth are given, the length being feet, and the 

breadth and depth inches, 

Btjle 2. — Multiply the breadth by the depth ; tV of the product multiplied 

by the length will give the measure in feet. 

BXAMFLB8. 

1. — How many square feet are there in a plank 16 feet long, 9 inches broad, 

and 4 inches thick ? 16 x 3 = 48 feet. Ans. 
2. — How many square feet are there in a plank 21 feet long, 18 inches 

broad, and d| inches thick P 21 x 5 = 105 feet. Ans. 
8. — In five planks, each 15 feet long, 8 inches broad, and 3 inches thick, 

how many feet ? 15 x 10 = 150 feet. Ans. 
4. — In twelye planks, each 11 fiset long, 9 inches broad, and 4 inches thick, 

how many feet ? 132 x 3 = 396 feet. Ans. 



SUFEl^FICIAL MEASUBE IN TABDS, FEET, AND INCHES. 

PROBLEM 3. 

Rule 3. — If the measure be required in any other name greater than feet, 
first find it in feet, and then bring them to the denomination required. 

BXAMPLBS. 

1. — How many yards in a carpet, 7 yards 1 foot 4 inches long, 5 yards 
2 feet 3 inches broad ? Ans. 42 yds. 9 ft. 8 ins. 

2. — What is the content of a floor, 13 yards 2 feet 9 inches long, 5 yards 
1 foot 7 inches broad ? Ans. 76 yds. 11 ft. li in. 



SOLID HEASUBE IN YARDS, FEET, AND INCHES. 

PROBLEM 4. 
RuiiB 4. — Multiply length, depth, and thickness for the content. 

EXAMPLES. 

1. — ^What are the solid contents of a wall, 13 feet 6 inches long, 5 feet 
8 inches high, and 2 feet 7 inches b^^oad P 

X leng& 13 6 by 5 8=^67 6x2 7^197 ft. 7 ins. 6 pts. Ans. 
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2. — WhaJb are the contents of a cistern, 9 yards 2 fset long, 6 yards 2 feet 
broad, and 4 yards 2 feet deep ? Ans. 800 yards 20 fo^ 

3. — What are the contents of a box, 6 feet 2 inches long, 3 feet five inches 
broad, and 2feet9inche8 deep? Ans. 57 ft. 11 in. 3 pts. 6' 11 " 2". 

4. — What is the solid measorement of a bale of goods, 3 feet 2 inches long, 
2 feet 7 inches broad, and 11 inches deep ? Ans. 7 ft. 5 in. 11 pts. 10 s. 

PROBLEM 6. 
To find the solidity of sqmre or four-sided timber. 

Bulb 5. — Multiply the mean breadth by the mean thickness, and the result 
by the length. If the tree be equaJly broad and thick, l^e breadth and 
thickness, anywhere taken, will be the mean breadth and thickness ; 
but if it tapers regularly from one end to the other, the breadth and 
thickness taken in me middle, will be the mean breadth and thickness. 
If the tree is thicker in some places than in others, find the content of 
each separately. 

EXAMPLES. 

1. — ^How many solid feet in a piece of timber, 12 fset long, 3 Udot broad, and 

2 feet thick? Ans. 72 feet. 
2. — ^Bequired the solid content of a tree, 16 fieet long, and 14 inches the 

side of the square ? Ans. 21 ft. 9 ins. 4 pts. 
3. — ^What is the solid content of a tree, 14 feet long, and lOi inches the 

side of the square ? Ans. 10 ft, 8 ins. 7 pts. 6 s. 
4. — What is the solid content of a piece of timber or stone, whose sides 

are 10 inches by 18, and the length 18 feet ? Ans. 22 ft. 6 ins. 

PROBLEM 6. 

To find the solidity of unsquared or round timber, 

BULE 6. — Multiply the square by the square in inches, &c., and that pro- 
duct by the length in feet, &c., diyide that product by 144, and you 
will haye the solid feet. If any should remain, divide by 12 for inches. 

EXAMPLES. 

1. — ^Admit a piece, 20^ feet long, by lOi inches square, (which is a quarter 

of the line contained round the same) : required the solid content in 

feet ? Ans. 14 ft. 11 ins. 
2. — ^What is the solid content of a round tree, 26 feet long, and girt in the 

middle 45 inches ? Ans. 21 ft. 11 ins. 8 sees. 9 thds. 
3. — How much timber in a round tree, 80 feet long, and the girt 42 inches ? 

Ans. 22 ft. 11 ins. 7 sees. 6 thds. 

PBOBLEM 7. 

Unequdlrsided timber, 

BuLE 7. — Multiply breadth and thickness together in inches and half 
inches, and that product by the length in feet, which, divided by 144^ 
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cutting off BO man J decimal figoree as there are in the operation, the 
content will be solid feet ; the remainder, divided bj 12, giyes inches. 

EXAMPLE. 

1. — ^A piece of timber 261 feet long, 181 inches broad, and 14^ inches 
thick, how many solid feet ? 

X 18-5 by 14-5-2682-5 x 265 =7108-625^ by 144« 

49 ft. 4 ins. 4 pts. solid« Ans. 

PROBLEM 8. 

To find the content of triangular timber. 

Rule 8. — Multiply the base by the perpendicular in inches, and half that 
product by the length in feet ; divide the result by 144 ; it will then 
give the number of solid feet Divide the remainder by twelve for the 
inches. 

example. 

1. — In a piece of timber whose sides are triangular, viz., the base 26 
inches, perpendicular 171 inches, and the length 12 feet, how many 
solid ^Bfit ? 
X 26 by I7t = 455, 1 of « 2271 x by 11 == 2730 - by 144 = 

18 ft. 11 ins. 6 pts. solid. Ans. 

PROBLEM 9. 

Mahoffan^, 

Rule 9. — Multiply breadth by depth in inches, and that product by the 
length in feet, which last product, divided by 12, gives the superficial 
inch-feet required. 

EXAMPLES. 

1. — In a mahogany log 251 inches broad, 16 inches thick, and 151 feet 

long, how many superficial inch-feet ? 

X 251 by 16=408 x 151 <= 6324+ 12 « 527 inch-feet. Ans. 
2. — In a log, 33 inches broad, 19 inches thick, and 231 feet long, how numy 

superficial feet ? 

X 33 X 19«627 X 231 =147841+by 12=1227* inch-feet. Ans. 
3. — In four planks of mahogany, each 25 feet long, 91 inches broad, and 3 

inches thick, how many feet ? Ans. 1421 ft. 
4. — In six planks, each 18 feet long, 81 inches broad, and 11 inch thick, 

how many feet ? Ans. 99 ft. 71 in. 



SPECIFIC GBAVITY. 



Specific gravity is the relative weight of any body compared 
with the weight of another taken as a standard of the same bulk. 
The standard is water : one cubic foot weighs 1000 ounces 
avoirdupois, at a temperature of 60 Fahrenheit. 
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Cork 


« • • • 


... 246 


Poplar 

Larch 


t • • • • 
• • • • 


... 388 

... 544 


Elm and Engliflh Fir .. 
Mahogany, Honduras . . 
Willow 


... 656 


... 560 

. ... 585 


Ceder 




. ... 596 


Pitch Pme ... 




... 560 


Pear Tree ... 




. ... 661 


Wahiut 




... 671 


Fir, Forest ... 
Beech 




... 694 
... 696 


Cherry Tree. . 
Teak 




... 715 

... 745 



TABLH 07 THS aSATITZ 07 WOOD, 7B0M COBK TO UGHUinrXTJE. 

Specific Specific 

Gravity. Orarity. 

Maple and Riga Fir 750 

Ash and Dantdc Oak . . . 760 

Yew,DDtch 788 

Apple Tree 793 

Alder 800 

Yew, Spanish 807 

Mahogany, Spanish 852 

Oak, American 872 

Boxwood, French 912 

Loffwood 913 

Oak, English 970 

Ditto, sixty years' cat ... 1170 

Ebony 1331 

Lignumyits 1333 

PROBLEM 10. 

To find the magmtude of amy "body from its toeigkt. 

RvLB 10. — ^Weight of the body in oxmces divided by its specific grarity in 

table a content in cubic feet. 

BZAKPLB. 

1. — ^How many cubic feet are there in one ton of mahogany ? 

1 ton»20 cwt. =35840 ounces in a ton. 

Look to mahogany, and opposite you will find 560, which, divided into the 

ounces of a ton, will stand thus :^ 
-^ 560)35840 » 64 cubic feet. Ans. 

Had the timber been fir, look to fir and you will find 556, which, diyide 

into the ounces of a ton, thus : — 

-r 556)35840 ounces » 64*46 cubic feet. Ans. 
Or English Oak :~^ 970)35840 «-36-94 cubic feet. Ans. 

PROBLEM 11. 
To find the weiyht of a body from its hulk. 
RuLB 11.— Cubic feet x specific gravity » weight in ounces. 

EXAMPLE. 

1. — What is the weight of a log of larch, 14 feet long, 2i broad, and 
i thick? 

ft. ft. ft. 

2-5 X 115 X 14 » 43-750: then, 
43*750 X 544=23800 ounces « 13 cwt. 1 qr. 3 lbs. 8 oz. Ans. 

PROBLEM 12. 

Sawyert^ Work. 

Measure off your several cuts alternately vtdth a line, which afterwards 

measure on a rule. 
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BuxB 12. — Multiply the line by length in feet and inches, and you will 

haye the product required. 

BXAMPLB. 

1.— Admit 34 feet 6 inches line, by 9^ feet long ? 

ft. in. ft. in. 
X 34 6 by 9 6 » 327 feet 9 inches. 



EXERCISE XXV. 

JOINEBS' WOBK. 
TABLES. 

The square of 10 feet =100 supercial feet; 100 superficial 
feet=l square of boarding, flooring, &c. ; 38 deals, 12 feet long, 
2i inches thick, make 1 ton. 



24 boards, 5 inches broad. 
20 boards, 6 inches broad. 
17 boards, 7 inches broad, add 1 
foot. 



TEN FBBT BOABDS TO A SQUARE. 

15 boards, 3 inches broad. 

13 boards, 9 inches broad, add 2 

feet 6 inches. 
12 boards, 10 inches broad. 



TWXLYB FEET BOABDS TO A 8QUABE. 



20 boards, 5 inches broad. 

16 boards, 6 inches broad, add 4 feet. 

14 boards, 7 inches broad, add 2 feet. 



12 boards, 8 inches broad, add 4 feet. 
11 boards, 9 inches broad, add 1 foot. 
10 boards, 10 inches broad. 



Thirteen 12-feet deals ^1 square of wrought flooring ; Twelye and a half 
12-feet deals =1 square of rough flooring; Fourteen 12 feet battens ~1 
square of wrought flooring. 

EXAMPLES. 

1. — A piece of work, 96 feet 3 inches, by 21 feet 3 inches : required the 
number of squares contained therein. 

ft. in. ft. in. sq. ft. in. 

X 96 3 by 21 3 = 2046-3-9 + 100 « 20 45 3 J. Ana. 
2. — A piece of work, 14 feet 6 inches, by 10 feet 3 inches : required the 
square yards contained ? 

ft. ft. ft. yds. 

X 14i by lOi = 1481 x by 9 - IGH Ans. 



EXERCISE XXVI. 

CALCULATION OF OLAZIEBS' WOEK. 

T/i€ dimensions used are feety inches^ and parts ; in some instances feetf 
tenths^ and hundredths. The work is calculated in square feet. 
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Windows are sometimes measured by taking the dimensions 
of one pane, and multiplying its superfices by the number of 
panes. But generally they take the length and breadth of the 
whole frame for the glazing. Circular Windows are measured 
as if they were square, taking for their dimensions the greatest 
length and breadth. 

EXAMPLES. 

1. — In a pane of glass, 3 feet 6 inches and 9 parts long, and 1 foot 3 inchea 

and 3 parts broad, how many feet of glass in that pane ? 

X 3-6-9 by l-3-3=4 ft. 6 m. 3 pts. 11 sec. 3 thds. Ans. 
2. — If a window be 7 feet 6 inches high, and 3 feet 4 inches broad, how 

many square feet of glass are in it P Ans. 25 feet. 
3. — How many feet in an elliptical fan-light, 14s feet 6 inches in length, and 

4 feet 9 inches in breadth ? Ans. 68 feet 10 inches. 
4. — What will the glazing of a triangular sky-light come to at 20d. per foot^ 

the base being 12 feet 6 inches, and the highest 6 feet 9 inches P Ansr 

£3 10s. 3id. 



272 superficial feet, li brick thid^ 

1 rod of reduced brickwork. 
306 cubic feet, 1 rod. 
500 bricks, 1 load. 



EXERCISE XXVII. 

CALCTTLATION OF BBICKLATEBS' WOKK. 

Bricklayers' work is generally measured by the rod of 16i 
feet, or 272i 'square feet ; but sometimes by the perch of 21 
feet long, 9 inches thick, and 1 foot high. To reduce cubic feet 
to the standard, multiply by 8 and divide by 9. 

TABLE. 

1 square yard of clay makes 460 

bricks. 
32 bricks cover 1 square yard. 
10 bricks, 1 superficial foot guaged 

arching. 

EuLE POB Pebohes. — Multiply length by heighth, and that product by 
the thickness, divide by 9, and the last quotient by 21, which will 
give the standard measure. 

EXAICFLE. 

1.— A piece of work, 66 feet long, 20 feet 6 inches high, and 28 inches thick, 
how many perches are contained therein P 

ft. ft. 

X 660 by 20-6 =1353 x 28 = 37884 -^ 9 = 42093 -^ 21 = 

200 p. 9 ft. 3 in. Ans. 

Note. — One thousand of our common bricks (mortar and work) will 
make four perches and a quarter of work. 

Two hundred and thirty-six bricks (mortar and work) will make a perch. 
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MASONS WORK. 



TABLE. 



16 cubic feet Portland stone »1 ton. 

17 cubic feet Bath stone ^ 1 ton. 
15 cubic feet Yorksldre stone = 1 ton. 



12| cubic feet mnite ... =1 ton. 
13 cubic feet of marble ... »1 ton. 
14f ditto paving stone ... »! ton. 

Twentj-one feet long, twelve inches high, and eighteen inches thick, 
make a perch. 

Moltiply length and height together, in feet and inches, and the pro- 
duct muJtiplj bj the inches in thickness, divide bj 18, and that quotient 
by 21, gives the perches ; but when the thickness is 18 inches onlv, mul- 
tiply the given length and height together, and divide by 21 for perches. 

To find the toUd content of a marble block, 

BuiB 2. — Multiplv length by breadth in feet and inches, and that product 
by the depth in feet and inches, which will give you the solid content 
infect. 

2. — How many solid feet in a marble block, 6 ft. 6 ins. long, 2 ft. 4 ins. 
broad, and 1 ft. 8 ins. thick P 

ft. in. ft. in. ft. in. ft. in. 

X 6 6 by 2 4 » 15 2 x 1 3 = 18 ft. 11 ins. 6 pts. Ans. 

3. — ^What is the content of a marble block 10 feet 6 inches long, 4 feet 6 

inches broad, and 1 foot 6 inches thick ? 

xl0ft.6in.by4ft.6in.»47ft.3in.xlft.6in.='70ft.llins. 6pts. Ans. 

4. — ^What is the content of a block 4 feet 3 inches long, 2 feet 6 inches 

broad, and 2 feet 1 inch thick ? Ans. 22 ft. 6 ins. pts. 7\ 6'", 



SL ATEBS WOBK. 



TABLE. 



120 slates 



make ... 1 hundred. 



i ton Westmoreland . 

1 ton Welsh Bags ... 
860 Tavistock slates ... 

808 Lady slates 

200 Countesses 

110 Duchesses 



1 square. 
1 square. 
1 square. 
1 square. 
1 square. 
1 square. 



ft. in. ft. in. 

Doubles 1 6 by 6 

Ladies 1 3 by 8 

Countesses 1 10 by 11 

Duchesses 2 2 by 1 3 

Bags and Queens ... 3 3 by 2 3 

Imperial and Patent 2 8 by 2 9 



Slating and tiling are measured by the foot, yard, or square of 100 feet. 

To find the content. 

Bulb — Multiply the length of the ridge by the girth, over, from eave to 
eave ; allow for the double row at the bottom, or for how much one 
row is laid over another. Jt is usual, in some cases, to add the length 
of the valley, or hip, to the content in feet. 

EXAMPLE. 

\. — How many squares in a roof of double slating, 68 feet long, and 19i 
feet from the eve to the pitch of the roof? 

X 68 by 19i = 1326 -h by 600 = 2i nearly. 
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WELL SINKING. 
TABLE. 



Gals. 
A well, 3 feet diameter, per foot 44 

4 ditto ditto 73 

5 ditto ditto 122 

6 ditto ditto 176 



it 



n 



9i 



Gait. 
A well, 7 feet diameter, per foot 289 

8 ditto ditto 318 

9 ditto ditto 396 
10 ditto ditto 489 



99 

n 



it 



EXERCISE XXVIII. 

TONNAGE OF SHIPS.* 

HuLE 1. — ^Multiply the length of the keel, taken within the vessel, by the 
length of the midship beam, taken within, from plank to plank, and 
that product by half the breadth, taken as the depth ; then divide the 
last product by 94, and the quotient will be the tonnage. 

EXAMPLES. 

1. — K the length of a ship's keel be 80 feet, and midship beam 80, give the 

required tonnage ? 

X 30 by 80 ^ 2400 x 15 »3600 -^ 94 « 382ff tonnage. 
2. — If the length of a ship's keel be 87 feet 6 inches, and the midship beun 

28 feet 8 inches, find the required tonnage ? Ans. 885f f. 

Rule 2. — ^Take the dimensons on the outside of the light mark, as the ship 
floats unladen, to find the content of the empty ship. But if the 
measure of the ship taken from the light mark to her fuU draught of 
water, when laden, it will ^ve the burden of the ship ; then the length 
breadth, and depth multiphed together, and the product divided by 
100 for men-of-war (which gives an allowance for gims, anchors, &c., 
that are all burdens, but no tonnage), and by 95 ior merchant ships, 
will give the tonnage. 

Observe, — ^A hundred solid feet make a ton. 

3. — ^Required the tonnage of Noah's Ark, the length being 800 feet, breadth 
50, and depth 30 ? 

X 300 by 50 = 15000 x 30 = 450,000 -^ by 96 = 4736H tonnage. Ans. 

The shipwrights of London multiply the length of the keel by the extreme 
breadth of the ship taken from out to outside, and that product by half the 
breadth ; and this they divide by 94 for merchant ships, and 100 for men- 
of-war ; the quotient is the tonnage of the respective classes. 

4. — What is the tonnage of an 80-gun ship, the length of whose keel is 149 
feet 4 inches, and the extreme breadth 49 feet 8 inches ? Ans. 1841ft. 

5. — The given length of keel of a 74 is 188 feet, and the extreme breadth 
46 feet 9 inches ; what is the tonnage ? Ans. 1508-b^. 

* Though the Admiralty have changed their mode of calcnlatiog for the tonnage 
of ships, the above method will he found more simple, brief, as accurate, and less 
complicated. 
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A method practited hy the Boyal Na/oy, 

DlBBOTiONS. — Let fall a perpendicular from the foreside of the stem at the 
height of the hawsehole, and another from the back of the main port 
at the height of the wing transom ; from the distance between tnese 

perpendiculars deduct ^ of the extreme breadth, and as manj times 
2i inches as there are feet in the height of the wing transom aboye the 
upper edge of the keel ; the remainder is the length of the keel for tonnage. 

Bulb 4. — Multiply the length of the keel bj the extreme breadth and that 
product by half the breeidth ; then diyide by 94 for the tonnage. 

6. — GKven the length of the keel, 68 feet, and the extreme breadth, 22 $ 

required the tonnage ? Ans. l75iAr. 
7. — ^What is the tonnage of a ship whose keel is 78 feet, and the extreme 

breadth 24i ? Ans. 249^. 

8. — The length of the keel is 70 feet, and the extreme breadth 24 ; what is 
the tonnage P Ans. 214^1. 



FOREIGN WEIGHTS AND MEASURES. 

CAPE OF GOOD HOPE, 



LIQUID MEASUBB. 

16 flasks = 1 anker. 

4 ankers = 1 aam. 

4 aams = 1 leaguer. 



CORN. 

4 schepels » 1 muia. 

10 muias = 1 load. 

The muia of wheat weighs 196 
lbs. English = 3 imperial bushels. 



CLOTH AMD LONO HKA8UBB. 



12 Bhyland inches ... . 


t • • • « 


■•. ••• ••• «•# "~ 


1 Ehyland foot. 


27 ditto .. . 


• • • • 1 


• ■• ••• ••• ••• ^"* 


1 Dutch ell. 


144 ditto ... . 




••• •■• ••• ••• 


1 square foot. 


164 square jfeet 


.. 


=* 


1 rood. 


600 roods 


• • ■ ■ 


•■• ••• ••• ••• ^^ 


1 morgen. 



CHINA.— Canton. 

Merchandise weights are the peoul, catty, and taeL The pecul is 
divided in 100 catties, or 1600 taels. 

1 tael weighs avoirdupois 1\ oz. 

16 taels, or 1 catty = li lbs. 

100 catties, or 1 pecul = 133^ lbs. 

A pecul weighs 162 lbs. 3 dwt. 3 srs. troy. English weights are 
used in delivering a cargo, and are afterwards ohang^ into catties and 
peculs. 

The weights are the candy of 20 mounds ; the mound is divided into 
8 vis, 320 pollams, or 3200 pagodaes : this vis b divided into 5 seers. 
The candy of Madras » 500 lbs. avoirdupois ; the pagoda^ 2 oz. 3 grs. 
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The measures of capacity are the garce (or com measure), containing 
80 parahs, or ^100 marcals, each marcal 8 puddies, or 64 ollocks. The 
marcal measures 750 cuhic inches, and weighs 27 Ihs. 2 oz. 2 drs. of 
spring water, consequently 45 marcals are equal to 15 Winchester bushels. 

FEANCE.* 

The m^tre, or unit of length, is supposed to he the 10 millionth part of 
the distance from the pole to the equator. 

The gramme, or unit of weight, is a cubic centimetre, or the 100th part 
of a mitre of distilled water of a temperature of melting ice; 15*434 
English grains troy. 

MuUvplying, — Decca means 10 times ; Hecto, 100 times ; Kilo, 1000 
times ; Myra, 100,000 times. 

JDividinff. — Deci means 10th part ; Centi, lOOtli part ; Milli, 1000th part. 

SUPBBFICIAL MEA8UEB IN ENGLISH DENOMINATIONS. 

The Are is a square decametre, and is the element of square measure. 





perches, yards. 


Are 


3 28-8546 


Decare ... 


39 16-296 



Hectare 



a. rd. 
2 1 



p. 
35 



yds. 
11-046 



LINEAL MEASUBB. 

M^tre is the element in this measure, 
inches. 



MillimMre 039371 

Centimetre -39371 

Dechnetre 393710 

Metre 3 fl.3in. 4ipts. Eng. 39*37100 



Decametre . . . 
Hecatometre 
Kilometre ... 
Myriometre 



m. 



6 



SOLID MEASURE. 

Stere, a cubic metre, is the element of this measure. 



Decistere 



Cubic feet. 
. . 3-5317 



Stere 



Cubic feet. 
... 35*317 



Decastere 




Cubic feer« 
... 35317 



MBASUBE OF CAPACITT. 

The Litre, a cubic Decimetre, is the element of all measures of Capacity. 



Cubic inches. 
MilliUtre ... -06103 

English Liquid, t h. g. 

Litre 

Decalitre ... 2 

Hecatolitre 22 



Centilitre 



Cubic inches. 



Cubic inches. 
Decilitre ... 6*10280 



p- 
1 

1 





in. 
26 369 
21007 
2-816 



.. -61028 

English Liquid, t. h. g. p. 

KiloHtre ... 3 31 

Myriolitre... 8 2 59 



qrs. bus. pks. gl. pt. 
Litre ...00001 
Decalitre 10 1 
Hecatolitre 2 3 



DBY MEASUBE. 

qrs. bus. pks. gl. pt. 
Kilolitre... 3 3 2 
Myriolitre 34 3 1 



in. 
26-369 
21-077 
2-816 



in. 
28-16 
4-328 



in. 
28-16 
4-328 



* Notwithstanding we have given Four very useful Tables on French weights and 
meaanree, in page l^, we here subjoin more ample ones for the benefit of the reader. 
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Milligramme 

Centigramme 

Decigramme 

Oramme 

Avoirdupois 

Decagramme 

Heoatogramme 



Kilogramme 
Liyre usuelle 
Liyrehalf 
Liyre qnarter 
Livre eighth 

Once 

Once half ... 
Once quarter 
GtroB 



WBIOHT. 

The 6hramme is the element of weight. 

grs. Troy lbs. oz. dwts. gn. 

'0154 Decagramme ... 6 10*44 

'1544 Hecatogramme. . . 

1*5444 Kilogramme ... 2 

15*4440 Myriogramme ... 26 

Ayoirdnpois 

Kilogramme 

Myriogramme 



lbs. 


oz. 


drs. 








5-65 





8 


8-5 



3 4 8-40 

8 3 1202 

9 15 0*23 

lbs. oz. drs. 

2 3 5 

22 1 2 



WB1GHTS. 

TROT. 

grammes. lbs. oz. dwts. grs. 

1,000 ... 2 8 3 2 

600 ... 1 4 1 13 

250 ... 8 

125 ... 4 

62*5 ... 2 

31-3 ... 10 

16*6 ... 10 1125 

7-8 ... 5 0-5 

3-9 ... 2 12*25 



18-5 
9-25 

4-5 
2-25 



ATOXRDUPOIS. 

lbs. OZ. drs. 
2 3 4i 
1 1 lOi 
8 13i 
4 6^ 
2 8i 

1 U 

8i 

41 

2i 



LINEAR HEA8URB. 



Toiae 
Pied (foot) 
Fouoe (inch) 
Aime (yard) 
Aunehalf 



Metres. 
... 2 

■ • • 3 



3 6 ■ • • 



U 
* 



ft. 

6 
1 

3 
1 



in. parts. 



Aune quarter... A... 



6 

1 

1 

11 

11 

11 



9 
li 

n 

3 

9i 



Aune eighth ... 
Aune sixteenth 
Aune one-third 
Aune one-sixth 



Metres, ft. in. 
A 5 






Aune one-twelfth A 




1 





2 
3 

7 
3 



parts. 
10| 

lllV 
9 
10^ 
lU 



Boisscau... 
Litron . . . 



MEASURE OF CAPACITY. 

... 125 Litres 2*837 gallons. 

. .:. 1074 Paris pinte ... 2J^ English pint. 

With halves and quarters in proportion. 
GERMANY.— Bremen. 



2 loths = 
8 ounces " 
2 marks 



1 ounce. 
1 mark. 

1 commercial Ib.^ or 
7690 English qrs. 
centner " 116 lbs. 



(C 



DRY MEASURE. 

4 pints 

4 viertels 

10 schefiels 

4 quarts 

1 last = 10 qrs. 0*7 bushels; a 
barrel of salt = 3^ scheffels ; a last 
of coals — 2 chaldrons, Newcastle 
measure. 



C( 



C( 



(C 



1 
1 
1 
1 



viertel. 
Bcheffel. 
quart, 
last. 



1 shippound... 

1 wadge of iron 
1 stone of flax 
1 ditto of wool 
1 ton of butter 



cc 

« 

cc 



2i centners, 
or 290 lbs. 
120 lbs. 

20 lbs. 

10 lbs. 
300 lbs. 



8 quarts... 
5 Aiertels 
4 ankers 
li tierce 
1 oxhoft 



LIQUID MEASURE. 

1 viertel. 
1 anker. 



C( 

ct 

<c 
cc 



1 tierce. 
1 oxhoft. 
38 EngUsh 
wine gals 



k2 



132 
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A barrel of whale oilaB6 steoken, or 216 lbs. « 31^ English wine gals. 
Aocoonts are kept in rix dollars of 72 grotes ; the grote is divided into 
5 swaree ; a Bremen rix dollar = 3s. 2d. sterling : par of exchange^ £1 
sterling =6 rix dollars, 32 grotes, 4 swaree. 



HAMBUBOH. 



WBIOBTS. 



1 centner ... 
1 lb. ... ... 

1 oz 

1 draohm ... 
1 sohi£^und. . 



(C 

cc 
cc 



Ci 



112 pounds. 
32 ounces. 
4 drachms. 
4 pfennings. 
2i centners, 



or 20 liespfund of 14 lbs. each, 
or 280 lbs. 
pipe of oil =820 lbs. ; a barrel of 
l>utter (willow and hoops) 224 
lbs.; I^common hoops 230 lbs. 
nett. 



OBAIN MIASURS. 

=60 fiiss. 
2 himpten. 
4 spint. 
1 wispel of wheat or 

rye. 
1 do. oats or barley. 
1 scheffel of wheat. 
1 do. of oats or 
barley. 
1 Hamburg last » 11 imperial 
quarters. 



1 last ... 
1 ilEiSS ... 

1 himpten 
20 £ms ... 

30 fiiss ... 

2 fass ... 

3 fass ... 



<c 
cc 
cc 



cc 
cc 
cc 



LIQUID MBASUEE. 



1 fhder... 
1 aum ... 
1 anker. . 
1 yiertel 
1 stubchen 
1 kannen 
1 emier... 



cc 
cc 
cc 
cc 
cc 
cc 



6 aums. 

4 ankers, or 5 emers. 

5 viertels. 
2 stubchen. 
2 kannen. 

2 oessel quartiers. 
4 Tiertels. 



li aums, or 6 ankers, or 30 vier- 
tels, each of 8 quartiers, or bottles = 
1 hogshead. 

Accounts are kept in marks of 12 
pfennings of two sorts — banco and 
current; the banco estimated at 
Is. 5id. ; the mark current at 
Is. 2^d., sterling. 



NAPLES. 

The weights are the cantaro and rotola. The cantaro gross =196i lbs. 
avoirdupois; the cantaro piccolo 106 lbs. avoirdupois. In com, 36 
tomolo=li^ Winchester bushel. 

In wine the carro is 2 botti, 24 barrile or 1440 cariffe. 1 carro=264 
English wine gallons. A pipe of wine or brandy is 132 English gallons. 
OU. — ^The salma is divided into 16 staje ; 256 quart! or 536 misnrette ; 
1 salma =42f English wine gallons. Lonff Measure. — ^The cannais divided 
into 8 palmi, or 94 onzie, and =6 feet 11 inches English. Accounts are 
kept in ducati dl regno of 100 grani. 1 ducat =10 carlina, or 3s. 5id. 
nearly, sterling. The oncetta=l(£. 3id., the smallest gold piece. 

POBTUGAL.— Lisbon. 

WBIOHTfl. 

8 ounces make a marc, 2 marcs a pound or arratel, 22 pounds 1 arroba, 
4 arrobas 1 quintal. For com and salt the measure is the moyo, divided 
into 15 fimegas, 30 alquir^s, 240 quartos, &c. Liquids. — The almude is 
divided into 2 potes, 12 canadas, or 48 quartelles. 18 almudes=l baril; 
26 afanudes = 1 pipe ; and 52 almudes = 1 tonelado, whifsh last 227i English 
wine galloDB. A Lisbon pipe of 31 almudes is equal to 140 English gallons. 
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LBNOTH. 



3 palmos make a ooyado or cubit; If coyadoB— 1 vaxa; 2 Ytma^l 
branco. Aooounti are kept in rees, 1000 of which make 1 milrae. llie gold 
piece of 6400 ree8=358. lid. sterling, and the gold onuBado=2B. 8d. 



FBUSSIA«— Daittzic. 



32 loths 
16 ounces .. 
16i pounds.. 
20 pounds . 



5 quarts... 
4 ankers 
liahm... 



make 1 oimce. 
1 pound. 
. ... 1 lispoimd. 
. ... 1 small stone. 



33 pounds make 1 large stone. 

110 pounds 1 centner. 

3 centners ... 1 shippound. 

^30 lbs.) 



UanZD MXISUBR. 



make 



1 anker. 
1 ahm. 
1 hhd. 



2 hhds. 
2 boths... 
2 fuders... 



make 



1 both. 
1 fiider. 
1 last. 



A pipe » 2 ahms ; the ahm — 39i English gallons. 



OOBN MBASUEB. 

The last of 60 scheffelssll quarters, 3 bushels, and the last of 66^ 
scheffels^lO quarters, 7 bushels. Oak planks, deals, and pipe staves are 
sold per shock of 60 pieces. Wheat, rye, &c, of 66^ schenels. Accounts 
are kept in thalers or dollars, silver groschen and pfennings. 

1 thaler — 30 silver groschen. The thaler is generally estimated 
1 groschen =» 12 pfennings. at 3b. 

BUSSIA.— Pbtbbsbuboh. 

Goldf Silver, or Merchandise, — 3 sotnicks make 1 loth; 32 loths 1 
pound; 40 pounds, 1 pood; 10 poods, 1 berkovitz. The pood =36 lbs. 
10 oz. 11 drs. avoirdupois. 

The chief measure in com is the chetwert, subdivided into 2 osmins, 
4 pajocks, 8 chetwericks, or 64 gamitz. 

Accoimts are kept in roubles of 100 copecks. The gold and silver coins 
are — the imperial or 10 rouble pieces = £1 12s. ; h^ imperial = 16s. ; 
silver rouble =: 3s. 2f d. 

SPAIN.— Cadiz. 

As there are such disoripancies in weights and measures in the different 
provinces, we shall give those of Castile. 

The quintal is divided into 4 arrobas, or 100 lbs. of 2 marcs each ; 100 
Castile lbs. = 101^ avoirdupois lbs. ; 100 baras or yards » 12i English 
yards. In com measure, there is the cahiz, divided into 12 panegas, or 144 
oelen^nas, or 576 quartillas. 5 panegas =1 English quarter. 

LIQUID MBASUEB. 

The cantaro or arroba is divided into 2 azumbres and 32 quartillas. 
There are two sorts of arrobae, the greater and lesser : the former s4i 
English wine gallons, the latter 3i ditto. 

1 maze makes 16 arrobas ; 1 botta ^ 30 arrobas wine, or 39i oil ; 1 pipe 
— 27 arrobas wine, or 34i oil ; 1 botta » 127i English gallons^ and 1 pipe 
= 1141 ditto. 
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TUSCA17Y.— LsoHOiur. 

The pound is divided into 12 ounces, 96 dracHms, 288 denai, and 6912 
grani, and equal 5240 English grains. The quinta or centinajio= 150 lbs. ; 
the centaro » 150 lbs., but a centaro of sugar = 151 lbs., oil 88 lbs., 
brandy 120 lbs., stock fish 160 lbs. The rotolo^S lbs. Com is Bold by 
the sack or sacco, 4 of which are equal to one imperial quarter. 

LIQUID MEASUHB. 

2 mezette — 1 boccale ; 2 boccali = 1 fiasco ; 20 fiaschi = 1 barile or 12 
English wine gallons ; the barile of oil is about 66 lbs. avoirdupois, or 16 
fiaschi of 2 boccali each. 

Long Measure is bracico, divided into 20 solidi, 60 quattrine or 24 
denaii. 155 bracci= 100 EngUsh yards. 1 canna of 4 bracci=12Engli8h 
inches. 

Accounts are kept in lire Tuscane : the lire is divided into 20 solidi di 
lire, each of 5 centicimi. 



FOREIGN MONIES. 



FOEEIGN EAILWAY VALUE OP COIN. 



1 



Gold. 


Francs. 


Cents. 


saver. 


Francs. 


Cento 


A Sovereign ... . 


. 25 


20 


A French Crown. . . 


... 6 


70 


A Frederic ... . 


.. 21 





A Brabant Crown 


... 5 


68 


AWilliRTn ... . 


.. 21 


16 


A Prussian Thaler 


... 3 


70 


A Pistole 


.. 20 


75 


A Dutch G-uilder 


... 2 


50 


A Ducat ... . 


.. 11 


50 









AMERICA.— Ukitbd States. 
Half-cent, 200th part of a dollar, i ^d. Cent, 100th part of a dollar, i 
^d. Quarter dollar, silver, Is. Of d. Half-dollar, 2s. lid. Dollar, 4s. 3id. 
Eagle, of 2i dollars, gold, 10s. llf d. Eagle, of 5 dollars, £1 Is. lOfd. 
Double Eagle, of 10 dollars, £2 3s. 9f d. 

a?he currency of the United States varies in point of relative value in 
many of the States ; the dollar in some parts passing for 8s., 7s. 6d., 68., 
and 4s. 8d. In some places are found the disme, or dime, about 5id. and 
the half-dime. 

ARABIA. 

Carret, 0|d. Caveer, Ofd. Comashee, OAd, Larin, 10*d. Abyss, 
Is. 4id. Piastre, a 48. 6d. Dollar, 4s. 6d. Sequin, 78. 6d. Tomaun, 
£3 7s. 6d. I -1 . ^ 

AUSTRIA AND BOHEMIA. 

4 Pfennings, lkreutzer,0#d. Groschen, If d. Batzen, Ifd. lOkreutzer, 
silver, 4d. 20 kreutzer, ditto, 8id. Half-rix dollar, or florin (guilden), 2id. 
Conventional dollar, silver, 48. O^d. Crown, since 1753, 48. lid. Quarter 
sovereign, gold, 78. 4id. Half sovereign, gold, 148. 9d. Hungarian ducat, 
^oJd, 9s. 5id. Emperor's ducat, 9s. 5d. 
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The currency in 1758 was raised to a standard of coininff a mark of fine 
silyer into 20 florins, or 13| dollars ; this is what is o^ed conyentional 
money, or 20 florins standard. At Vienna the new Wiener Wahnmg coin 
loses about |. 

BADEN, HESSE DRAMSTADT, FBANEFOBT-ON>MAINE, AND 

WUBTEMBEBG. 

60 Kreutzers, or 13 Ghroschen, 4 Pfenning^, 1 florin. Florin piece, 
silver, Is. 3f d. 2 Florin piece, silver, 3s. 3id. Florin piece, gold, 8s. 4id. 
2 Florin piece, gold, 16s. 8id. 

There are also in circulation Louis-d'ors, worth 10 and 11 florins; 
Ducats, worth 5 florins, and 5 florins, 30 kreutzers ; Crowns, worth 2 
florins, 24 kreutzers; and Conyentional Dollars, worth 2 florins, 24 
kreutzers, besides many small coins. More Florins are supposed to be 
coined out of the mark of flne silver than in Austria, hence its diminished 
y&lu6 

BABBADOES. 

2 Half-pennies, 1 penny, Os-^d. Bit, 5f d. ShiUmg, Slo^d. Dollar, 4s. 6d. 
Crown, 5s. Pound, 14s. 3d. 

BABBABY. 

Asper, Ofd. Medin, ltd. Eial old plate, 6H Double, Is. lid. Dol- 
lar, 4s. 6d. Silver chequin, 3s. 4d. Zequin, 8s. lOd. Pistole, 16s. lOid. 

BENGAL. 

Pice, OAd. Farram, 0|d. Farram, OMd. Ana, l|d. Siano, Is. 6jd. 
Bupee, 2s. 6d. French crown, 5s. English crown, 59. Pagoda, 8s. 9d. 
A lac is 100,000 rupees, silver. A crore of rupees, silver, is 100 lacs. 

BEBNE, AABGAU, BASEL. FEETBEBG, SOLOTHUBN. 

10 Bappen or 4 Kreutzers, or 3 French Sous = 1 Batz, l^d. 10 Batz, 1 
Swiss Franc, or Livre, Is. 2id. 15 Batzen, 1 Florin, Is. lO^d. 16 Swiss 
Francs, 1 Louis neuf of 24 Livres tournois de France, 18s. S^d. Crown 
of Basel, silver, 4s. Double Helvetic Sequin, 199. 9d. Florin of Basel, 
gold, 63. 7|d. Sequin of Basel, gold, 8s. 4id. Double Sequin of Basel, 
1795, gold, 19s. 8id. Double Sequin of Solothurn, gold, 19s. 8id. 
Sequin, gold, 9s. 8id. Double Sequin of Berne, 1782, gold, 19s. 4id. 
6 Sequin piece, of Berne, gold, £3 17s. 5id. 

The value of the coin varies much in the various cantons. 

The Louis neuf of 24 livres tournois de France, is reckoned as worth 
intrinsically 18s. 8id., or 23 francs; therefore, in transactions this should be 
borne in mind, for the accustomed valuation is £1 English. 

BUABANT. 

Penning, Oroird. XJrche, OAd. Grote, a, Ga%d. Petard, OAd. Scalin, 
a, 5Ad. Scalin, 6 Ad. Florin, Is. 6d. Ducat, 9s. 2id. Pound Flemish, 98. 
Accounts are kept in French francs and centimes, which are current. 

BBANDENBEBG. 

Denier, O^i^d. Polchen, O^d. Gross, OiVd. Abrass, Ox^d. Mark, 
a, 9id. Florin, Is. 2d. Rix dollar, 38. 6d. Albertus, 4s. 2f d. Ducat, 9s. 4d. 
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BBUNSWICK. 

Penning, Ot^s^d. A Mary Groschen, 1 iVd. A good groschen, liVd. 
Bix dollar =24 good, or 36 Mary groschen, or 360 pennings, or 3s. 2d. 

The new dollar is equaJ to the Prussian thaler ; the ducat worth 3 rix dol- 
lars, 10 groschen; gold pieces, worth 2^ dollars; and whole, half, and quarter 
conventional dollars, worth 48, 24, and 12 Mary groschen, also circulate. 

CHINA. 

Oaxa, O^d. Candareen, O^d. Mace, 8d. Bupee, 2s. 4d. Dollar, 48. 8d. 
Biz dollar, 4fl. 8d. Grown, 4b. 8d. Tale, 68. 8d. 

DENMAAK. 

Schilling, nearly id. Duggen, 3d. Mark of 16 schillings, 1776, 7id. Bix 
marc, 9id. Bix ort. Hid. Crown of 4 marc, 28. 6d. Bix dollar, or piece 
of 6 Danish marcs of 1750, 4s. Bix dollar, or douhle crown of 96 Danish 
schillings of 1776, 4s. 6d. Ducat, current since 1767, 7s. 6d. Ducat, specie, 
1791 to 1802, 9s. 4f d. Christian, 1783, gold, 16s. 7d. 

ST. DOMINGO. 

2 Half sols, 1 sol, a, OH o d. Half scalin, 2 A\ d. Scalin, 5 A d. Liyre, 
a, 7 Ad. Dollar, 4s. 4 Ad. Ecu, 4s. lOd. Pistole, 15s. lOfd. Louis 
d'or, 198. 6d. 

FBANCE. 

Copper : Centime, the lOOth part of a franc ; sou, 20th part of a frano ; 
2 sous, gross sou, or decime, 10th part of a IVanc^f •80th of an English 
penny. Copper and silver, called hillion, or monaie grise: 4 Liards^l son; 
6 liards=:li sou ; pieces of 6 blanc=2i sous. Silver : Quarter franc, or 25 
centimes, 2id. Half franc, or 50 centimes, 4f d. Franc, or 100 centimes, 
9id. 2 Franc piece. Is, 7d. 5 Franc piece, 4s. Ghold: 20 Franc, or 
INapoleon, 15b. lOid. 40 Franc, or double Kapoleon, £1 lis. S^d. 80 
Francs =: 81 Livres toumois. 

All accounts are kept in francs and centimes, but the other coins are 
used in business. Travellers usually calculate the sou at a id^ &iid a franc 
at lOd. English. An English sovereign, in comparison to a 20 franc piece, 
from its superior pureness of gold, is as 7 to 5. The intrinsic value of the 
sovereign is 25 francs 20 centimes. The rate of exchange at Paris and the 
principal towns is usually 25 francs 50 centimes for 1 sovereign, and in 
smaller towns 25 francs 75 centimes. It is common, for convenience, to 
reckon 25 francs as equal to 20s. ; thus, 100 francs =: 80 shillings, £4 
English; and £5 English = 125 francs. An English crown is worth 6 
francs 25 centimes ; a shilling, 1 franc 25 centimes ; a penny, nearly 10 
centimes. 

5 Francs in copper weigh ^ 

50 in buUion weigh f 

200 in silver weigh r ^ ^^^8"^*^™®- 

3,100 in gold weigh 3 

Hence, 1 franc =5 grammes, and any other pieces in the aboye proportion. 
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GENOA. 



French coin circnlates. The copper coins are pieces of 8, 4, and 2 denarii. 
Farpajole, base silver, 0$d. Farpajole, double, lid. 6 Soldi, 8 denarii 
piece, 7id. Half madonnina of 10 soldi, silver, 4d. 1 Madonnina, 8d. 1 
Madonnina, double. Is. 4d. Scudo of 2 lire. Is. 4d. Scudo of 8 lire, 5s. 4d. 
Genovina, 6s. Ghenovina, or scudo 9 lire 10 soldi, Gs. 4d. i Ghenovina, 12 
lire, gold, Ss. Quarter genovina, gold, IGs. Half genovina, £1 18s. 4d. 
Half genovina, new, or 2 pistoles, £1 12s. 1 Genovina, 100 lire, £3 Gs. 8d. 
1 Genovina new, or 4 pistoles, £3 4s. Zecchino, or sequin, 9s. Gid. 
Doppia, or pistole, 16s. 

Accounts are kept in lire of 20 soldi, each soldo being divided into 12 
denarii. The lire is worth about 7id. or 8d. 

HAMBURG. 

Schilling, currency. Of d. Schilling, banco. Id. Mark, Is. 16 Schilling 
piece, convention. Is. 2id. Marc, banco, a. Is. 5fd. Kix dollar, specie, 
4s. 7d. New Town ducat, gold, Ds. 4d. Ducat ad legem imperii. 9s. 4f d. 

HOLLAND AND BELGIUM. 

100 centimes — 1 florin. 20 Stivers » 1 florin, or guilder. Sou, Id' 
Escalin, silver, 6d. Florin, Is. S^d. Ducat, or riz dolkr. Is. 4d. Duoa- 
ton, or ryder, Ss. 5d. Ducat, gold, 9s. 5}d. 10 Williams, 1818, IGs. 5id. 
10 Florins, l7s. ltd. 20 Florins, 1808, £1 14s. 2id. Eyder, £1 5s. Ud. 

JAPAN. 

Piti, O^^Vd. Mace, SHd. Tigo-gin, of 40 Mas, silver, lis. 5d. Half 
ditto, 5s. 8id. One-fourth, ditto, 2s. lO^d. One-eighth ditto, Is. 5d. Half 
Kobang, gold, 12s. lO^d. l^ew ditto, £1 5s. lid. Old Kobang of 100 Mas, 
£2 3s. 7d. Half Old ditto, £1 3s. 7id. 

LIVONIA. 

Blacken, OeVd. Grosh, OiVd. Vorden, OA"d. Whitin, \t parts of 
Id. English. Marc, 2id. Florin, Is. 2d. Bix Dollar, 8s. Gd. Albertus, 
4s. 2Ad. Copperplate Dollar, 58. 

LOMBABDO.— Venetian. 

Livre (Austrian), 8id. Florin, or Half Crown, 2s. 0}d. Crown, 4s. lid. 
Half Sovereign, gold, 13s. Gid. Sovereign, 1823, £1 7s. Id. 

LUCCA. 

The Florentine coins circulate. The copper coins are Bolognini, Soldi, 
and Quattrini. Quarter barbone of 3 solcQ, silver. Id. Half barbone, 2d. 
1 Barbone, 4d. One-fifth scudo, lOid. One-thirid scudo. Is. 5id. HiJf 
scudo, 2s. Id. Scudo, 4s. 4d. Pistole, gold, 13s. 9d. 

Accounts are kept in Lire of 20 soldi, or 240 Denari. The Lire is some- 
times divided into 10 bajocchi or bolognini. 

MILAN. 

The copper coins are denarii, li Denarii. 3 Denarii pieces. Also, soldo, 
and half soldo. The base silver coin is about in value : — Piece of 5 soldi. If d. 
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Half lira of 10 soldi, Sfd. Lira, 20 soldi, silver, 7id. Piece of 30 soldi, 
silver, lid. Ha]f scudo of 3 lire, silver. Is. 10^ Scudore of 6 lire, 8s. 9d. 
Filippo of 7 lire, 10 soldi, 4s. 9d. Dacatone of 8 lire, 12 soldi, 5s. 6d. 
Zecchino, or sequin of 15 lire 1 soldi, 9s. 5id. Pistole, or Doppia of 25 lire 
3 soldi, 15s. 8id. 

At Milan accounts are kept in Italian lire and centimes. The lira is worth 
7d. or 7id. ; it is divided into 20 soldo, each soldo consisting of 5 centimes. 

NAPLES. 

The copper coins are pieces worth 5, 4, 3, 2, and 1 grani, and tomessi, 
or half grani. — Quarter carlino, 2^ grani, silver Ic. Half carlino, 5 grani, 
2d. Carlino of 10 grani, 1804, 4d. Piece of 12 grani, 4id. Piece of 13 
grani, 5id. Tari of 2 carlino, 20 grani, 1804, 8d. Piece of 24 grani, 9f d. 
Piece of 26 grani, lid. Piece of 3 carlini. Is. Piece of 4 carlim. Is. 4id. 
Pacata or half ducato, 5 carlini. Is. Sid. Half scudo of 6 carlini, 2s. Oid. 
Ducato of 10 carlini, 3s. 4id. Scudo or Piastre of 12 carlini, 4s. lid. 
Piece of 13 carlini, 48. 5d. New ounce of 3 ducati, gold, 10s. 5id. The 
pieces of ducati are numerous. 

Accounts are kept in ducati, divided into 10 carlini, these into 10 grani, 
or 5 tari, and these into 10 calli. Spanish dollars are worth 10 carlini. 
Napoleons, about 47 carlini, and old Louis-d'ors, about 55 carlini. Cedule 
of 5, 6, and 7 scudi of the Monte de Pietd, and the bank of St. Spirito, also 
circulate. The Soman scudo is worth 12^ carlini; the sequin, 25i 
carlini 

PARMA, PLACENTIA, &c. 

5 Soldi piece, base silver, O^d. 10 Soldi piece, ditto, Id. 1 Lira, or 20 
soldi, nearly 2id. 3 Lire piece, silver, 6id. Testone, 6 lire 6 soldi. Is. 2d. 
Scudo, 8 lire 8 soldi, Is. 7d. Ducatone, of 21 lire, 3s. ll^d. Ducatone of 
1784, 4s. lid. Sequin, of 45 lire, gold, 8s. 5id. Zecchino, gold, 9s. 5f d. 
Doppia, or pistole, 72 lire 12 soldi, 13s. 7id. Doppia, or pistole of 1786, 
17s. 4id. Doppia, or pistole of 1784, 18s. 3d. 20 Lire, Maria Louisa, 1815, 
15s. lOid. 40 Lire, Maria Louisa, 1815, £1 lis. 9d. 

Accounts are kept in lire of 20 soldi, or 240 denarii, also in Italian lire of 
100 centesimi. The Louis-d'or is worth about 97 lire. 

PERSIA. 

Coz, of d. Bisti, ^f d. Mamoudi, silver, 4id. Abassi, 9d. Larin, 9id. 
Bupee, Is. Hid. Bupee, double, 3s. lOid. Half rupee, gold, 14s. 6id. 
Rupee, gold,£l 9s. Ifd. 

PIEDMONT, TURIN, NICE, &0. 

The copper coins are pieces of 1 soldi, and quatrini, consisting of 3 denarii 
2i Soldi piece, base silver, lid. 7i Soldi piece, 4d. One-eighth of Scudo 
of 15 soldi, silver, 8id. Quarter scudo of li lire. Is. 4f d. 2 Lire piece. 
Is. lOJd. Half scudo of 3 lure, 28. 9id. 1 Scudo, new, of 5 lire, 1816, 
3s. Hid. Scudo of 6 lire, since 1755, 58. 7id. Half zecchino, or sequin, 
gold, 48. 8d. Quarter doppia, op pistole, 58. 7id. Zecchino, or sequin, 
9s. 5f d. Zecchino of Genoa, 9s. 6id. Half new pistole, 10s. lOfd. Ma- 
rengo, or 20 franc piece, 148. 7d. New pistole of 20 lire, 1816, 15s. lOd. 
Double new pistole of 24 lire, £1 38. 9id. Quarter carlino of 30 lire, 
£1 88. Ud. Half carlino, since 1755, £2 19s. 6d. Carlino, £5 19s. 
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POLAND. 

Shelon, OnVd. Grosh -iV part of a penny EngEsh. Gauatic, 2f d. 

TinBe, 7d. Ort, 8f d. Florin, Is. 2d. Bix dollar, Ss. 6d. Ducat^ 98. 4d. 
Frederic d*or, 178. 6d. 

PORTUGAL. 

Be, a, -sfifb the half vinten — H parts of a penny English. Yinten, l-sVd. 
Testoon, silver, 6f d. New crozada, of 480 reb, silyer, 4s. lid. Gruzada 
of 480 reis, gold, 2s. 7id. 8 Testoon piece, 800 reis, 4s. 5f d. 12 Testoon 
piece, 1200 reis, 6s. 4id. 16 Testoon piece, 1600 reis, 8b. Hid. Half 
Portuguese piece, or moiadobra, 3200 reis, 17s. lO^d. 1 Portuguese piece, 
or moiadobra, 6400 reis, £1 15s. lOd. Quarter lisbonina, or moidore, 1200 
reis, 6s. 8f d. Half lisbonina, or moidore, 2400 reis, 13s. 5H* 1 Lisbonina, 
or moidore, 4800 reis, £1 6s. Hid. 

PRUSSIA. 

GDhe pfenning is inr, and the groschel A of a penny English. Silyer 
groschen. Of d. Ghuter groschen, l^d. 5 silver groschen piece, 5f d. Cur- 
rency dollar (courant thaler) »24 good, or 30 silver groschen, or 360 pfen- 
nings, nearly, 2s. Hid. Half Frederic, gold, 8s. 3d. 1 Frederic, 16s. 6d. 
Ducat, 9s. 4d. Paper money down to a thaler. 

BOME, BOLOGNA, &c. 

The copper coins are the bajoccho, the half bajoocho, and the quatrino. 
The base sUver is : BajoccheUo, of 2 bajocchi, Id. BajoccheUo, double, 2d. 
Oarlino of 7i bajocchi, 3f d. Carlino, double, 7f d. Piece of 2i bajocchi, 
silver, lid. Half paolo, or piece of 5 bajocchi, 2id. Paolo, or 10 bajocchi, 
5|d. Papetto of 2 paoli, lOid. Testone of 3 paoli. Is. 3fd. Half scudo 
of 5 paoli, 2s. l|d. Scudo Bomano of 10 paoli, 4s. 3id. Half zecchino, gold, 
48. 8id. Half doppia, or pistole, 68. ll^d. Zecchino, or sequin, 98. 4id, 
Boppia, or pistole, paoli 6 or 8, 13s. Hid. Double zecchino, 18s. 9d. 

RUSSIA. 

The value of money of the same denomination varies much ; there is also 
great difference in the value of paper money and coins of the same name. 
The following is the principal coinage in use : Buble of 100 copecks, 1763 
to 1807, silver, 3s. 2d. Ruble of 1750 to 1762, Ss. 7f d. Half imperial, 
since 1763, 10 rubles, gold, 168. 4id. 1 Imperial, since 1763, £1 12s. 9d. 
Half imperial, from 1755 to 1763, 10 rubles, £1 Os. 9id. Imperial, from 
1765 to 1763, £2 Is. 6id. Ducat, of 1763, 9s. 2id. Ducat, from 1755 to 
1763, 9s. 4id. 

SARDINIA. 

The copper coins are half soldi, cagliaresi, and denarii. Half real, base 
silver, 2id. Beal, 4^d. Quarter scudo. Hid. Half scudo. Is. lOid. Scudo 
since 1768, 38. 8f d. Scudo, 1816, 38. Hid. Doppietta, or gold scudo, 
78. 8id. Half pistole, lis. 3id. Pistole, £1 2s. 6id. Half carlino, 19s. 6f d. 
Carlino, since 1768, £1 198. l^d. 

SICILY. 

Neapolitan coins are current. Half carlino, 5 grani, liVd. 1 Carlino, 10 
grani, 2id. Taro, 4id. Scudo of 12 Tari, 4s. Oid. Onza of 3 ducati, or 
30 Tari, 1785, 10s. lOid. Onza, double, £1 Is. 8id. 
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SPAIN. 



BeanSlo, -it piastre (Peninsiila), sflver, 2id. Beal of 1, or half peseta, 

iV piastre, silver, 5id. Beal of 2, or peseta, \ piastre, 10|cU Piastre, since 
1772, 4s. 2fd. Half pistole, or crown, gold, 8s. Id. Doubloon, 2 crowns, 
16s. 2d. Doubloon, 4 crowns, £1 12s. 4d. Doubloon, 8 crowns, £3 4s. 8d. 
Half pistole or crown, 1772 to 1786, 8s. 3id. Doubloon, or 2 crowns, 1772 
to 1786, 16s. 7fd. Doubloon, or 4 crowns, ditto^ £1 13s. S^d. Doabloon, 
or 8 crowns, ditto, £3 6s. 7d. 

SWITZEBLAND. 

1 Franken piece. Is. 2id- 2 Franken piece of Switzerland, 1803» 2s. 4|d. 
4 Franken piece of Switzerland, 1803, 48. dd. 4 Franken piece of Berne, 
1799, 4s. 8a. Grown, of 40 batz, Basle and Soleore, since 1798, 4s. 8d. 
Half crown, or florin, since 1781, Is. lOid. 1 Crown of Zurich, of 1781, 
3s. 8id. Franken of Berne, since 1803, Is. 2id. Half crown, or florin of 
Basle, Is. 9id. 1 Crown, 30 Batz, or 2 florins, 8s. 7id. Pistole of Beme^ 
gold, 18s. lOd. Ducat of Berne, gold, 9s. 2|d. Ducat of Zurich, 98. 6d. 
16 Franken piece, 18s. lOH* 32 Franken piece, £1 17s. 9d. 

TUBKET. 

The small coins are the mangar, 4 of which are an aspre, 3 aspres are 1 
para, and 40 paras 1 piastre ; there are also coins called the bestic, ostic, 
and solota. Aspres, 120 to the piastre, are silver : rouble of 10 paras, or 30 
aspres, 4|d- Taremlec of 20 paras, or 60 aspres, 9id. Piastre of 40 paras. 
Is. 7d. Altmichlec of 60 paras, since 1771, 2s 9id. 6 Piastre piece, 3s. 
did. Zechin zermahboub Selim HL, 5s. 9id. Half zechin zermahboub, 
Selim in., gold, 2s. 42d Quarter zechin zermahboub, Is. 2id. 1 Zechin 
zermahboub, Hamet 1774, 68. lid. Half zechin zermahboub, ditto, 8s. 5id. 
Boubbie, or quarter zechin fondoukli. Is. lid. 

TUSCANY, FLORENCE, LEGHORN, PISA, &c. 

The copper coins are soldi, two-thirds of a soldo, and quatrini, one-third 
of a soldo. Crazia, base silver, Ofd. Quarter paolo, l^d. Half paolo, 
silver, 2id. Paolo, 5d. Lira, of 20 soldi, 9d. 2 Paolo piece, lOd. Quarter 
tallaro of 1\ lire. Is. l^d. 3 Paolo piece, Is. 3d. Half tallaro of 3 lire, 28. 
dd. Franceschino, or Leopoldino 5 paolo, 2s, 2id. Tallaro of 6 lire, 4e. 6d. 
Francescone, or Leopoldo, or scudo of 10 paoli, 4e. 5id. Half Bosina, 88. 
6id. 1 Bosini, 178. ld« Zecchino, with effigj, 9s. 6id. Half zecchino, 
with effigy, 4s. 9d. One-third Buspone, or zecchino, 9s. 6id. 1 Buspone, 
or 3 zecchino, lUy, £1 88. 7d. 



FOREIGN EXCHANGES BY THE CHAIN RULE. 

The chain rule, or rule of equations, is used in calculating 
exchanges, and saves the continued statings required by the 
Double Rule of Three. 

BuLE. — Reduce all the quantities of the same kind to the same name. 
Change all numbers of unequal kinds into fractions. Let x express 
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the required quantity, and to the right of it place, as conseqtient, the 
term to which it is equivalent ; then below a as tuUeeedetUf the other 
given term which is of the same kind as the last eomeqiieiUj and to the 
right of it the term which is equivalent to it ; next, multiply the con- 
sequents or right hand terms together for a product, and divide it by 
the product of the multiplication of the antecedents or left hand terms, 
and the quotient will be the result. 

EXAMPLE. 

1. — What will an estate, worth £89420 per annum amount to in a minute ? 

« 1 minute. Tear, 1 £89420. 

Minutes, 60 1 hour. £1 208. 

Hours, 24 1 day. Is 12d. 

Days, 365 1 year. 



365 X 24 X 60 » 525600 -r £89420 = Is. 6d. per minute. 

AMSTEBDAM. 

16 Pfennings «1 stiver; 20 stivers=l guilder or florin; 2i florins^l 
rix dollar ; 6 florins— 1 pound (Flemish) 100 cents^l florin. 

EXAMPLE. 

2. — What is the exchange of £500 sterling in florins and stivers, at 12 
florins 3 stivers, per pound sterling ? 

X £500. 

£1 12 florins 3 stivers. 



500 X 12-3 = 6075 florins. 
HAMBUBOH. 

12 Pfennings =1 schilling; 12 schillingss-l mark; 2 marks»l dollar; 
3 marks~l rix dollar. 

Note. — There are two kinds of money at Hamburg, banco and currency ; 
banco is the same as Flemish. 

6 Pfennings » 1 groat or penny; 12 pence=»l sohilling; 20 schillings 
b1 pound. 

EXAMPLE. 

3.— Exchange £620 10s. sterling into marks, banco at 13 m. 8 so. per £. ? 

*v. . . ••• ... ... ... ... ... ... 3&Oav}. 

2=1 18 m. 8 sc. 



1241 X 13*8 4- 2 = 8376 marks 12 sch. 

FABIS. 
10 mils — 1 centime ; 10 centimes » 1 d^dme ; 10 d^dmes = 1 franc. 
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EXAMPLE, 

4. — Exchange £700 into francs and cents, at 25f. 20o. per £. sterling? 

X £700. 

£1 25 francs 20 cents. 



700 X 25-20 = 17640 francs. 



A new plan of bringing French Coins to British Money ^ and 

British to French. 

Rule. — Cut off two figures to the right in the francs ; multiply the figures 
to the left by 4, and the product will be pounds sterlmg ; 25 francs 
make a pound, and lOd. a franc, so the figures to the right will count 
so much of a pound. Bring the British to French by dividing by 4y 
adding 2 ciphers to the quotient for francs. 

EXAMPLES. 

5. — In 2500 francs how many pounds ? x 25,00 by 4 = £100. Ans. 
6.-- In £240 how many francs ? -r 4) £240 =. 6000f. Ans. 

GENOA. 
100 Centesima = 1 lira nuova. 

EXAMPLE. 

7. — Exchange £620 10s. sterling into lira, nuova, and centis, at 251. 35c. 
per£.? 

m7 ••• ..I •>• ••• ••• .•! ••• ••• X/O^vlj. 

£1 i25i. Soc. 



620J X 25-35 =: 15729 1. 67 c. 

BEEUN. 
30 Silver groschen = 1 Prussian dollar. 

EXAMPLE. 

8. — Exchange £400 sterling into Prussian dollars, at 6 dol. 26 s. g. per £. ? 

X ... ... ... ... #>• •.• ... S&^iAA/ 

£l 6dol26s. g. 

400 X 6-26 = P. dol, 2746, 20 s. g. 

MILAN. 

4 Denarii — 1 soldo ; 20 soldi Austriachi — 1 lira Austriachi ; 100 cen- 
tisimi = 1 lira Austriachi. 

EXAMPLE. 

Sl — Exchange £340 10s. sterling into lira Austriachi, at 29 1. 50 c. per £. ? 

vC .■• ••• ••• ••• ... •(• .■• It* owO^vV/'ft * 

2 = £1 291. 50c. 

681 X 29-50 -f- 2 = 100441. 75 c. 
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LEGHORN. 

5 Gentisimi « 1 soldo di lira ; 20 soldo di lira « 1 lira Tosoano ; 100 
centesixni » 1 ditto. 

EXAMFLB. 

10. — Eichange £675 12s. 6d. sterling into lira and centesima, at 301. 69 o. 
per£.? 

X £675i=B54M)5. 

8 = £1 301. 96c. 



5405 X 30-69 H- 8 = 20734 1. 93 c. 



LI8B0N. 



400 Bees=l crusado; 1000 ree8=l milree; 1000 milrees — l conto of 
rees ; 4800 rees = 1 moidore : 2^ crusados •= 1 millree. 

EXAMPLE. 

11. — Exchange £420 10s. sterling into oontos of rees, millrees, and rees, at 
56id. per milree? 

X £420i = 841. 

£1 240d. 

56id. = lm lOOOrees. 



841 X 240 X 1000 + 113 = 1 r. 786 m. 460 r. ' 

» GIBBALTAR. 

16 Quartos == 1 real ; 12 reals » 1 dollar. 

EXAMPLE. 

12. — Exchange £750 128, 6d. sterling into Spanish hard dollar, at 51d. 
per dolltur ? 

a, . 7501 = 6005. 

£1 ^4AJd. 

408 = 51 1 hard dollar. 



6005 X 240 -r 408 = 3532 h. d. 4 r. 16 qr. 

NAPLES. 

10 Grani = 1 carlino ; 20 gram = 1 taro ; 5 tan, or 10 carlini = 1 ducat ; 

100 grani = 1 ducat. 

EXAMPLE. 

18. — Exchange £300 sterling into Neapolitan ducats, at 40d. per ducat ? 
X £800 

dwX •■. ... ••. ... Z^VQ. 

40d 1 ducat. 



300 X 240 + 40 = 1800 ducats. 
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ST. PETERSBUBGH. 
One hundred copecks— one ruble. 

EXA3IPLE. 

14. — Exchange £500 sterling into silver rubles, at 87d. per silver ruble? 

SO ••• at* •*• ••• ••• ••• #•• •#• A/ Vw\/ 

d&X ••• ••• ••• ••• ••• ••• ••• ••• " JBV/1a» 

O I (!• ••• ••• ••• .•• ••• ••• ••• X8» FUD16* 



500 X 240 + 27 == 3248 s. r. 24 copecks. 

NEW YORK* 

10 Dollars — 1 eagle; 10 dimes=l dollar; 10 cents^l dime; 10 mil8» 
1 cent. 

EXAMPLE. 

15. — ^Exchange £500 into dollars and cents, at a premiun of 10 per cent ? 

•v ••» ••• ... ••! #•• ••• ••• •#• X/cJvv 

£9 40 dollars. 

100 dollars 110 dols. with prem. 

500 X 40 X 110 •^ 900 = 2440 dols. 44 cents. 



EVERY SPIRIT MERCHANT HIS OWN GAUGER. 

TO OUAOE CASKS BY THE SLIDE BULE. 



Casks are divided iwtofowr varieties. 

First find a mean diameter. If the difference between the head 
and bung diameters do not exceed 6 inches, the diameter is 
found by multiplying the difference of the first by 68, the second 
by 62, the third by 55, the fourth by 5. The respective pro- 
ducts of these numbers added to the head diameter will give a 
mean diameter. 

* In the United States, the dollar is Qsoally valned at 48. 6d., allowing 40 dollars for 
£9 sterling, or 444 dollars 44 cents for £100. But by an act of Congress lately passed, 
the custom-house valaes the £ sterling at 4 dollars Scents, which is 4s. 2d. per dollar, 
and is equal to a premium of 8 per cent on the fixed preminm of 48. 6d. per dollar. 
Ilie ralae of the half-eagle is 228. 6d. 



GAUGE FOR SPIRIT MERCHANTS. 
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1. — In a cask of the first variety, head diameter 24, bung 28, 
and length 30 inches, how many imperial gallons will it contain ? 
Set 30 upon B to the gauge point 353 upon A, and against 
26*72 (the mean diameter) upon D, are 60*7 imperial gallons, 
the answer upon C. 

2. — How many imperial gallons are contained in a cask of the 
second variety, head diameter 18, bung diameter 23, and length 28 
inches ? Set 28 upon B to the gauge point 353 upon A, and 
against 21*1 (the mean diameter) upon D, are 35*3 imperial gal- 
lons, the answer upon C. 

3. — If a cask of the third variety is 20 inches at the head, 26 at 
the bung, and 29 inches long, what are the contents in imperial 
gallons ? Set 29 upon B to the gauge point 353 upon A, and 
against 23*3 (the mean diameter) upon G, are 44*6 imperial gal- 
lons, the content upon C. 

4. — A cask of the fourth variety, 34 inches lone, head 26, and 
bung 32, how many imperial gallons will it hold ? Set 34 upon 
B to the gauge point 353 upon A, and against 29 (the mean dia- 
meter) upon D, are 81 imperial gallons, the answer upon C. 

The following tables will show, at one view, the quantity of 
liquor in casks or puncheons, to the tenth of a gallon from 10 to 
120 gallons, which can be ascertained by dipping with a common 
inch rule into either keg or puncheon, when lying on the side or 
standing on the end. 

Observe, — If the cask be lying on the side, dip the rule into 
the bung-hole ; count the wet inches ; look to the table for the 
nuihber required, and opposite, in the next column, you will find 
the number of gallons and tenths. The third column shows the 
content if the cask be standing. 
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DECIMAL CALCULATIONS 



As the introduction of a decimal currency into this country has 
been very properly mooted by the Legislature, and great pains 
taken to collect information with regard to a change in our 
monetary system, and the evidence adduced before a Committee 
of the House of Commons preponderating in favour of a decimal 
system, — all proving the advantages to be derived from it, — we 
cannot do better than give, by way of Appendix to the present 
edition of our book, what we consider sufficient to lay the 
groundwork of decimal calculations. We, therefore, subjoin 
such examples in the four fundamental rules of Decimal Arith- 
metic as will suffice ; together with examples for assimilating 
the present coins with that of the proposed currency, and again 
converting them into the present money. The first and most 
essential point for the student, is to make himself well acquainted 
with the numeration and multiplication tables : to assist him in 
the attainment of his object we refer him to our numeration table 
and new multiplication and division tables, (page 31), constructed 
on a plan not given by any other author, and which may be 
committed to memory with the same facility, and, at the same 
time, as if learning multiplication only. 

In all cases we like to begin at the beginning, and so important 
a subject requires that the public should be first instructed how 
to reduce shillings, pence, and farthings to fiorins, cents, and 
mils, which are the most likely denominations to be given to the 
new coins, — reducing the same again into pounds, shillings, and 
pence ; a perfect knowledge of which, will at once show the 
relative value ii> both currencies, and should be the first inroad to 
the public mind. 

Our next step wil) be to calculate quantities at given prices 
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in both currencies, and to show the brevity of the Qne with the 
tedious process in the other. In adverting to the proposed 
change, we may add, that the decimal system will not only 
prove advantageous to the merchant, the accountant, and the 
mechanic, but to the rising generation as well as to teachers 
and parents. Boys will be taught calculations in the tenth part 
of the time usually devoted to that purpose : masters wi)l be 
relieved from the never ending drudgery of their arduous duties, 
and parents will save immensely by the early and quick educa- 
tion of their children. By this simple process the student will 
find calculations to amuse rather than embarrass the mind ;^ and 
the sooner the system is adopted, the more speedily will he 
experience its beneficial efiects. 

It would be well if the merchants and traders of this great 
commercial country would, together with the professors and 
teachers, petition Parliament for a speedy completion of the 
work so widely contemplated by the Government, and so strongly 
recommended in the evidences of gentlemen whose opinions we 
here record from the analysis on the subject before a Committee 
of the House of Commons. We refer : — 

Firstly — To that of Professor Airy, Astronomer Royal, who 
says : '* The present monetary system of this country is in the 
main very inconvenient, and gives rise, from its irregularity, 
to much labour and to great liability to error; and that the 
decimal system would be made in about half the time they now 
occupy." 

Secondly— TuouAS Bazlet, Esq., President of the Man- 
chester Chamber of Commerce, says: "The simplicity of a 
decimal coinage would save considerable time and labour in cal- 
culations, and might be adopted without inconvenience to the 
working classes." 

Thirdly — Dr. John Bowring, Consul at Canton, and Pleni- 
potentiary at Hong Kong, states : " That in China, children of 
seven years of age keep accounts with simplicity and facility, 
and that the system should be introduced quickly ; that its adop- 
tion is demanded by the benefits that would arise in the keeping 
of accounts and foreign exchanges." 

Fourthly — Augustus de Morgan, Professor of Mathematics 
in the University, adds : ** That the advantages of a change from 
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our present system of coinage to a decimal systemy would be 
very considerable, and great saving would be effected in calcula- 
tions generally, and in the teaching of Arithmetic ; if a decimal 
coinage were adopted." 

Fifthly — Sir J. Hebschel, Master of the Hoyal Mint, says : 
" The adoption of the decimal system would reduce, immensely, 
the labour of scholars and teachers in schools, and would be of 
the greatest benefit in calculations generally.'' 

Sixthly — Thomas Hankey, Esq., late Governor of the Bank 
of England, says : '* The advantages of a change from our present 
system of coinage to a decimal system, would be very consider- 
able ; great saving of time and labour would be effected in 
calculations generally.'' 

From what has been stated in the foregoing evidence, little 
doubt may be entertained as to the advantage that will accrue 
from a decimal system. As to the denominations of the coins, 
it is most probable that the florin, cent, and mil, will replace 
our shilling, penny, and farthing — a pound sterling standing as 
the integer ; but no matter what denominations may be selected, 
all must agree, that every calculation will be based on the tenth, 
hundredth, and thousandth. 

THE AUTHOR. 



18, Smithy Poob, 

Manohesteb, 1857. 
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DECIMAL CALCULATIONS. 



RlfbUCTION OF DECIMAL FRACTIONS * 



PROBLEM 1. 

To reduce frctctions to decimals, 

Rt7LE.— Affix ciphers to the nmnerator, and divide by the denominator, 
the quotient will be the decimal. You must have as many decimal 
places in the answer as you annex ciphers. 



EXAMPLES. 



1. — Reduce f to a decimal ? 
-i-8)5-000 

'652 Ans. 



2. — Reduce H to a decimal ? 
-J- 16) 130000 

•8125 Ans. 



3.— Bring Is. G^d. to the decimal of 
a pound? 

Is. 6id.« M•^480)37•00000 

•77083 Ans. 



4. — Reduce i to a decimal ? 
-^ 8)7-000 



'875 Ans. 



5. — Bring 3d. to the decimal of Is.? 
A -^12)3•00 



'25 Ans. 



6.—; 



Bring 13s. 4f d. to the decimal 
of a pound ? 

iH -^960) 643-000000 



'669797 Ans. 



ADDITION. 



Rule. — Set down units under units, tens imder tens, and in integers, 
separating with a decimal point, so that tens may fall under tens, 
himdreds imder hundreds, &c. Add them up as whole numbers, 
keeping the decimal points under each other : the sum must have as 
many decimals as the numbers to be added. 



* Decimals Mean Tenths, Sfc. — In calculating from left to right, the 
value of each figure is ten times less than the proceeding one : -2 is A , 
•02 is r?^T) , '0003 is f A'o > '47 reads, four tenths seven hundred parts ; 
•375 reads, three tenths, seven hundred, five thousand parts, &c. 

Decimals increase their value from right to left, and decrease from left 
to right ; they may be annexed to whole numbers, and added, subtracted, 
or divided the same way. If you annex ciphers to the right of decimals. 



it Tvill not alter their value ; "2 or A » '30 or 



10 0) 



•400 or reVo • 
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EXAMPLES. 



1.— What ifi the sum of 127*35; 
34-56; 83-176; 341-284; 13-341. 

127*35 

34-56 

83-176 
341-284 

13-341 



599-711 Ans. 



2.— What is the sum of 37*568 ; 
9-367; 4280076; 34*51; 110*33; 
91-576 ? 

37*568 
9-367 
428*0076 
34-51 
110*33 
91*576 



711*3586 Ans. 



SUBTRACTION. 



BuLE. — Write your numbers with the decimal points as in addition ; sub- 
tract as in whole numbers ; point off as many figures for decimals in 
the remainder as there are in either of the numbers to be subtracted. 



EXAMPLES. 



1.— .Subtract 67*34 from 104-532 ? 
From 104*532 
Take 67*34 



Ans. 37*192 



2._rrom 13-348 take 9*2993? 
13*348 
9*2993 



Ans. 4-0487 



Note. — In repeating decimals, set them down as before, but borrow 
from 9 instead of 10. 



MULTIPLICATION. 



Bdlb. — Multiply as in whole numbers ; point off as many figures for 
decimals as there are in multiplicand and multiplier. 



EXAMPLES. 



1.— Multiply 2-734 
by 4-35 

-13670 
•8202 
10-936 



11-89290 Ans. 



2.— Multiply -125 
by '12 



« -01500 Ans. 



* When yon have not as many figares 
in the product as yoa shoald have deci- 
mals, add '0 as above. 



DIVISION. 



Rule. — Divide as in whole numbers ; point off as many decimals in the 
quotient as the number in the dividend exceeds the number in the 
ivisor ; have the decimal figures in the divisor and quotient equal to 
that in the dividend. 
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EXAMPLES. 



1.— Divide 173-54260 by 375 ? 

+3-75) 

Quot. 46-278 



2.-~Divide 987-56384 by 5-87? 

-i-5-87 

Quot. 166-535 



Observe. — You have five decimal places in the dividend, and two in the 
divisor, consequently, the difference is three decimal places, which is the 
number to be pointed off. 



BEDUCTION OF DECIMAL COINS ACCORDING TO THE FLAN LAID 
BEFOBE THE COMMITTEE OF THE HOUSE OF COMMONS. 

Table. — 10 mils, 1 cent ; 10 cents, 1 florin ; 10 florins, 1 pound sterling ; 
1000 mils»100 cents ; 100 oents = 10 florins ; 10 florins»£l. 

PEOBLEM 1. 

To hring farthings, pence, <md shillings, to mils, cents, and florins; a 

pound being the integer. 

Rule. — For the farthings divide 960 (the fexthings in a pound) into 1000 
(the mils in a pound) ; for halfpence, 480 ; for pence, 240 ; multiplying 
the quotient in each case, by the number of farthings, hali^ence, pence, 
&c., and you have the mils, cents, and florins. 

EXAMPLES. 

1.— In id., how many mils ? -^960) 1000 =lm. l-24th. Ans. 

2.— In id., how many mils ? -^480) 1000= 2m. l-12th. Ans. 

3.— In |d., how many mils ? -^960) 1000 = lm. l-24th x 3«3m.l-8th. Ans. 

4.— In Id., how many mils ? -^240) 1000= 4m. l-6th. Ans. 

5.— Bring 2d. to mils? -*-240) 1000=4m. l-6th x 2=8m. l-3rd. Ans. 

6.— Bring 5d. to cents and mils ? -^240) 1000= 4m. l-6th x 5=2c. Om. 

5-6ths. Ans. 
7.— In 8d., how many cents and mils ? -^240) 1000= 4m. l-6th x 8=3o. 

dm. l-3rd. Ans. 
a—How many cents and mils in 12d. ? -i-240) 1000 =4m. l-6th x 12 = 

5c. Om. ^s. 
9. — In 8s. lOd., how many florms, cents, and mils? -^240) 1000= 4m. 

l-6th X 46 = If. 9c. Im. 2-3rd8. Ans. 
10. — In 5s., how many florins, cents, and mils? 4-240) 1000 = 4m. l-6th 

x60=2f. 5c. Ans. 
11.— In 10s. how many florins, cents, and mils? 4-240) 1000= 4m. l-6th 

xl20 = 5f. Ans. 
12. — In 158., how many florins, cents, and mils ? -f-240) 1000= 4m. l-6th 

X 180 =7f. 5c. Ans. 

Note. — The residual number after the mils perfects the equivalent, and 
represents fractional parts, 24 of which make rihi) of £1 or mil, (*001)i 
as will bo seen in the above table. A sovereign = 1000m. ; half ditto* 
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50(hii. ; a crown, 250m. ; half ditto, 125m. ; a florin, 100m. ; asliilling, '05c.; 
sixpence, *02c. 5m. ; foorpenoe, *01o. 6m. 2-3rd ; one penny, '004m. l-6th ; 
half-penny =^ '002m. l-12th; and one fiEurthing ='001m. l-24th. 

Enough has been said to show how fturthings, pence, and shillings, may 
be reduced to mils, cents, and florins ; and this is the first step in decimal 
currency recommended to those who wish to become acquainted with a 
change in the currency. 



BEYEBSE OF THE FOBEGOIKG. 

PROBLEM 2. 

To reduce mils, cents, and florins to pence, sJUUings, a/nd pounds. 

SULB. — Multiply 240, the pence in a pound, by the number of mils, cents, 
and florins ; divide the product by 1000, and you haye the answer in 
pence and shillings. 

EXAMPLES. 

1.— In 4 mils l-16th, how many pence? 240 x 4m. 1 -6th =1000 4- 1000 

=ld. Ans. 
2.— In 6 mils l-4th, how many pence? 240 x 6m. l-4th«' 1500 •^ 1000 

=«lid. Ans. 
3.— In 8 mils l-3rd, how many pence? 240 x 8m. l-3rd= 2000 •^ 1000 

=2d. Ans. 
4. — In 4 cents 5 mils 5-6th, how many pence? 240 x 4c. 5m. 5-6th» 

11,000-7-1000 = lid. Ans. 
5.— How many pence m 5 cents ? 240 x 5c. « 12,000 -i- 1000 = 12d. Ans. 
6. — In 1 florin 2 cents 9 mils l-6th, how many shillings ? 240 x If. 2c. 

9m. l-6th= 31,000 -^ 1000 = 31d., or 28. 7d. Ans. 
7.— In 2 florins, how many shillings? 240x 2£= 48,000 +1000== 48d., 

or 4s. Ans. 
8. — In 3 florins 9 cents 1 mil 2-3rds, how many pence ? 240 x 3f. 9c. 

' Im. 2-3rd8=94,000-i-1000=94d., or 78. lOd. Ans. 
9.— In 5 florins, how many shilUngs ? 240 x 5f. « 120,000 -^ 1000 = 120d., 

or lOs. Ans. 
10. — In 9 florins 7 cents 5 mils, how many shillings ? 240 x 9f. 7c. 5m. = 

234,000 -i- 1000 =234d., or 198. 6d. Ans. 
11.— In 1000 cents, how many shilUngs? 240 x 1000c. =240,000 -r 1000 

= 240d. -J- 12d. = 20s., or £1. Ans. 



MEBCANTILE GALGUIiATIOKS BY DECIMALS ; THE SAME 
CHANGED INTO THE FBESENT CUBBENCY. 

PE03LEM 3. 

To calculate amy number of yards, tons, cwts,, qrs., lbs., ^c, at any number 
of mils, cents, and florins, per yard, per ton, per cmt., per qr,, per lb., S^c, 

BvLE. — Multiply mils, cents, and florins by the quantity, and the answer 
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will be in florins, cents, and mils. If you require the same in the 
piresent carrency, multiply 240 by the number of florins, cents, and 
mils ; diyide the product by 1000, and you have the answer in pounds, 
shillings, and pence. 

EXAMPLES. 

1. — What will 10 yards of calico come to, at S^m. per yard ? 

10 



83^m. Ans. in decimals. 



240 X 83^=. 20.000 -r 1000 =20d., or Is. 8d. Ans. in s. d. 

2. — What will 25 yards of linen come to, at 9c. 3m. per yard ? 9c, 3m. x 
25"=28f. 2c. 5m. Ans. in decimals. 

2325x240=558000 

-5-1000) 

658d.=£2 6s. 6d. Ans. in P. C.« 



3. — What will 37 lbs. of tea come to, at 2 florins 3 cents 7 mils per lb. ? 
2f. 3c. 7m. X 37=87f. 6c. 9m. Ans. in decimals. 
8769x240=2104560 

-J- 1000) 

2104id.=£8 15s. 4id. Ans. in P. C. 

4. — What is the amount of 50 yards of silk, at 2 florins 3 cents 9 mils per 
yard, in decimals; also in the present coins? 2f. 3c. 9m. x50= 
11950f. 5c. Ans. in decimals. 

11950x240=2868000 

-i-1000) 

2868d.=£ll 19s. Ans. in P. C. 

5. — What is the amount of 99 gallons of brandy, at 9 florins 3 cents 7 mils 
per gallon; the same in present currency? 9f. 3c. 7m.=99=932f. 
6c. 8m. Ans. in decimals. 

93263x240=22383120 
-5-1000) 

22383iftrd. = £93 5s. 3 Ad. Ans. in P.O. 

6, — What will the carriage of 80 tons of goods from London to Manchester 
come to at 9 florins 3 cents 6 mils per ton ; the same in present cur- 
rency ? 9f. 3c. 6m. X 80=748f. 8c. Om. Ans. in decimals. 
74880 X 240=17971200 

-s-lOOO) 

1797lid.=£74 17s. 7id. Ans. in P. C. 



• N.B.— P. C means present currency. 
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7. — What will 374 lbs, of spun silk come to, at 7 florins 5 cents 8 mils per 
lb. ? The amount in decimals and present money is required ? 7t 5o. 
3m. X 374=2816f. 2c. 2m. Ans. in decimals. 
281622 X 240 » 67589290 
^1000) 

67589isVd.=£281 12s. 6 Ad. Ans. in P. 0. 

• _ 

8. — ^What is the amount of 745 feet of mahogany, at 1 florin 3 oents 5 mils 
per foot ; the same reduced to present currency ? If. 3c. 6m. x 745 = 
1017f. 9c. Ans. in decimals. 

101790 X 240 = 24429600 
^1000) 

24429H.=£101 15s. 9*d. Ans. in P. 0. 



9. — What will 212 yards of French cambric come to, at 7 florins 5 cents 8 
mils per yard, in decimal and present currency ? 7f. 5c. 8m. x 212 = 
1606f. 9c. 6m. Ans. in decimids. 
160696 X 240 =-38567040 
^1000) 

38567isVd.=£160 13s. 11 Ad. Ans. in P. 0. 

10. — What will 2319 lbs. of cast steel oome to, at 2 cents 9 mils per lb. ; the 
same in present money? 2319 x 29=672f. 5c. Im. Ans. in decimab. 
67251x240 = 16140240 
^1000) 

16140Ad. = £67 5s. OaVd. Ans. in P. 0. 



11.— What will 721 cwt. of iron come to, at 8 florins 9 cents 9 mils per 
cwt. ; the same in decimal money ? 8f. 9c. 9m. x 721=6481f. 7c. 9m. 
Ans. in decimals. 

648179 X 240=155562960 
-5-1000) 

155562f ^d.=£648 38. 6f H. Ans. in P. 0. 



12. — What will 1476 tons of coal oome to, at 5 florins 3 cents 7 mils per 
ton ; the amount required in both currencies. 1476 x 537=7926f. Ic^ 
2m. Ans. in decimals. 

792612 X 240 = 190226880 

-i-1000) ■- 

190226fd.=£79212s. 2fd. Ans. in P. C. 
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USE OF DECIMALS BY LOGARITHMS. 



The following Tables have been written with a view to enable the 
Arithmetician to avail himself of the yaluable aid of Logarithms. Their 
use will assist to remove all obstacles in the absence of decimal coins, &c« 

To form an idea of the nature of Logarithms, we must call to mind that 
in every multiplication of a whole nTmu)er, the proportion of the product to 
the midtiplicand is the same as the proportion of the multiplier to unity ; 
it then foUows that the proportion of the product to imity must be equal to 
the sum of the two proportions of the multiplier to unity, and of the multi- 
plicand to \mity, since it is compounded of the proportions of itself to the 
multiplicand, and of the multiplicand to unity. Any artificial numbers 
therefore, which represent the proportions of all sorts of numbers to unity, 
will be the addition of those two that represent the proportions of any 
multiplier and multiplicand to unity, and give an artificial niunber repre- 
senting the proportion of the product to unity, consequently, the natural 
nimiber to which it would correspond in the table would be lie product of 
the multiplicand and multiplier. 

A series of numbers in Arithmetical progression, corresponding to as 
many others in Geometrical progression ; so that in Arithmetical 
corresponds to 1 in the Gcometricals, and supplies the artificial numbers 
we require : — 

0* 1 2 3 4 5 6 Arithmetical progression, or Logarithms. 
1 2 4 8 16 32 64 Geometrical progression, or natural numbers. 
1 10 100.1000 10,000 100,0001,000,000 

EXAHFLES. 



1.— To multiply 8 by 4? 

Log, of 8=3 
Log. of 4=2 

Log. of 32 = 5 Sum. 



2.— To multiply 1000 by 100? 
Log. of 1000=3 
Log. of 100=2 

Log. of 100,000=6 Sum. 



Division is performed by the subtraction of the Logarithm of the divisor 
from the Logarithm of the dividend, the remainder is the Logarithm of 
the quotient. 

EXAMPLE. 

3,— Divide 64 by 8 ? 

Log. of 64=6 
Log. of 8=3 

Log. of 8=8 Sum. 

* By ranging the second term 2 or 10 of the Geometrical progression, it 
is apparent that we may have an endless variety of Logaritluns to the 
same natural nimibers ; for it is evident, that whatever number represents 
the ratio or proportion of 10 to 1, the ratio of 100 to 1, and of 1000 to 1, 
can oulj be represented by twice or three times that number, since their 
proportions to 1 are double and triple the ratio of 10 to 1. 
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979166 


11 i 


'0489583 








13 1 


000000 


12 


I'OOOOQM 




\ 



TABLE n-TKOY WEIGHT. 


TABLE m.-. 


ivontDUPOis. 


A 1T>. the Integer. 


Decimal Farts of 
1 lb. Troy. 


A tb. the Integer. 


Decimal Parts. 


1 grain 


lb. 0-0001736 


1 drachm 


. lb. 00039063 


2 91 


•0003472 


2 ,9 


•0078125 


8 99 


•0005208 


8 9, 


•0117188 


4 g., or 1 carat . 


•0006944 


4 ,9 


•0156250 


2 carats 


•0018889 


5 „ 


•0195813 


8 9, 


•0020833 


6 n 


•0284375 


4 ,9 


•0027778 


7 „ 


•0273438 


5 „ 


•0034722 


8 „ 


•0312500 


6 c, or 1 dwt. . . . 


•0041667 


9 „ 


•0351563 


2dwti 


•0083333 


10 „ 


•0390625 


3 9, 


•0125000 


11 „ 


•0429688 


4 .9 


•0166667 


12 ,9 


•0468750 


5 „ 


•0208383 


18 „ 


•0507813 


6 9, 


•0250000 


14 „ 


•0546875 


• 99 • . • ... 


•0291667 


15 ,9 


•0585938 


8 „ 


•0338838 


16 d., or 1 oz. . . 


•0625000 


9 „ 


•0375000 


2 oz 


•1250000 


10 ,9 


•0416667 


8 „ 


•1875000 


11 „ 


•0458388 


4 „ 


•2500000 


12 ,9 


•0500000 


6 „ 


•3125000 


18 99 


•0541667 


6 ,9 


•8750000 


14 „ 


•0583333 


7 ,9 


•4375000 


15 9, 


•0625000 


8 ,9 


•5000000 


16 9, 


•0666667 


9 9, 


•5625000 


17 9. 


•0708333 


10 „ 


•6250000 


18 ,9 


•0750000 


11 ,. 


•6875000 


19 9, 


•0791667 


12 ,9 


•7500000 


20 dwts. or 1 oz. . 


•0883333 


13 ,9 


•8125000 


2 oz 


•1666667 


14 ,9 


•8750000 


8 91 


•2500000 


15 „ 


•9375000 


4 99 

5 a 


•3838333 

•4166667 


16 oz., or lib... 


1^0000000 




6 ,9 

• >» 


•5000000 
•5833388 


Note.— Table III. in AYoirdupois 


8 „ 


•6666667 


Weight is used in small qnantities, 


9 >> 


•7500000 


and Table lY. is constructed for 


10 „ 

.■■* >» 


•8888833 
•9166667 


large ones. 


12 „ 


1-0000000 





TABLB rV.-iVOlKDHPOlS. 


TABLB T.-OEEKISTI' WSISHT. 


AmLlhsTriW^Bar. »^'- 


u,..lT^.f 


A...O,»Tn««ex. 


reelBal Porta. 


1 drachm ,,, '"'"b'0000349 


Igra™ 


lb.0'0001736 


2 


■O0OOG98 




■0003472 


3 „ 

4 „ . 


0001046 
0001395 


3 ., .. .. 


■0005203 


5 „ 


00017« 


* II 


■0006944 


6 „ ... 


0002093 




■0008681 


7 „ 


oooaMi 




■0010417 


8 „ ., .. 

9 „ . ...1 


0002790 
■0003139 


I " 


■0013153 


10 „ : 


■0003488 


■0013809 


11 „ 


0003837 




■001563S 


13 „ ... . . 


■000-U85 




■0017361 


13 „ 

14 „ 


■0004B34 
0004883 


n : : 


■0019097 


15 „ 


0005233 


■0020833 


16d.,orloz. .,, 


0005580 




■0022569 


a 02 


■0011161 




■0024306 


4 "„ 


0016741 
0022321 


IS „ 


■0026042 


5 „ 


0037903 


1^ » 


■0027778 


6 „ .. . 


0033182 




■0029514 


7 „ 


0039063 




■0031350 


8 „ 

9 „ 


0044643 
0050233 


19 „ .'.'. 


■0032986 


10 „ ' 




20gr., orl sur..,. 


■0034722 


11 „ 


006138-1 


3 soruplea 


■0069444 


12 „ 


0066964 


a ditto, or 1 dr.. 


■0104167 


13 „ 

14 „ 


0072B45 
0078125 


3 draobnis 


■0208333 


15 „ 


00S37OS 


3 „ 


■0312500 


16M,orllb. ... 


0089386 


4 „ 


■0416667 


a IbR 


017B571 


5 , 


'0520833 


3 , 

4 „ 


0267857 
0357143 


6 „ 


■0625000 


5 „ 


0446429 


7 » 


■0739167 


6 ,. 


0535714 


8drB.,orloi... 




7 „ 


0635000 


2 oz 


■1666667 


8 „ 

9 „ 


0714286 
0803571 


3 „ 


■2500000 


10 „ 


0892857 




■3333333 


11 „ 


0982143 


5 „ 


■4166667 


13 „ 


1071429 


6 „ 


■5000000 


13 „ 


1160714 


7 „ 


■5833333 


lilbs., orlBt.,., 


1250000 


8 „ .. . 


■6666667 


Iqr 


3500000 


9 ,. 


■7500000 


a4« 


5000000 


10 „ .,- . 


■8333333 


3 „ 


7500000 


11 „ 


•9166667 


4 ..orlcwt, 1 


0000000 


13 „ or 1 lb , 


l-OOOOOOO 



TABLE TL-LOVS KEAnTBX. 


lABlB va-OLOTH «B«nmB. 


A Uile Ow lalBger. De 


limilFuU. 


A Tard Iba liil«g«r. 


n«lin>lfuta. 


1 barlejeoni ... M.O 


0OOOOQ3 


iinch 


jd.0fl069444 


2 ditto 


0000ID5 


i dittfl 




0138889 


3 b.o,,ciriDcli... 


000015S 


I ditto 

1 ditto 




0208333 
0277778 


2 inches 


0000316 


2 ditto 




0555555 


3 ditto 


0OOO473 


1 D»a 




062BOOO 


4 io„ or 1 hand. 


0000631 


2 ditto 




1250000 


6 ditto 


0000789 
0000947 


3 ditto 

4 do., orlqr... 

3 ditto ... '.'. 




1875000 
2500000 
5000000 




0001105 




7500000 


8 ditto 

9 ditto 


■0001263 
■0001421 


4, do,, orl yiird 


I'OOOOOOO 1 




10 ditto 


■0001578 


TABLE -Vni. 


11 ditto 

12 in., or 1 foot. . 


0001736 
■0001894 


Ale, Beer, Spirit, aud Wine MBRsare. 


AGaUonlhelnlEgDr. 


SeDimll fau. 


2 feet 

3 ft., or 1 yard.. 


0003788 
0005683 






2 ditto 


B»l. 0-031250O 


2 jBrdB 


0011361 




0635000 


3 ditto 


0017046 


3 ditto 




0937500 


4 ditto 


0022727 


4 g., orl pint.. 




1350000 


Bi ditto ... ■) 
Ipolo ... S 


0028.109 
0031250 


3p.. orlqrt... 
3 ditto 




2500000 
5000000 
7500000 


2 polas 

3 ditto 


■0062500 


4 do., orlRal,..! 10000000 


■0093750 




3 obains 


0135000 


TABLE IX.-DRT MEABOEE. 


■0250000 


AQawWrOielutsfer 


DmIdibI Purtii. 


3 ditto 

4, ditto 


037E0OO 






•0500000 


1 pint 


im.Q-ooigssi 




■062B000 


2p.,orIqniirt. 


■0039063 




0750000 


2 q., or 1 pottle. 


■0078126 


7 ditto 

8 ditto 


0875000 
1000000 


ap.,orleBl.... 
3 gal., orl peek. 
2 peeks 


■0166250 
■0312500 
■0625000 


9 ditto 


1125000 


■0987500 


10 do., orlfurlg. 


1250000 


4 do., or 1 Will - 


■1250000 


3 furloGgs ... 


2500000 


3 bushels , . 




3500000 


3 ditto 


3750000 


3 ditto 




3750000 


4. ditto 


5000000 


4 ditto 




5000000 


6 ditto 


6200000 


5diLto 




6350000 


6 ditto 


7500000 


6 ditto 




7500000 


7 ditto 


8760000 


7 ditto 




8750000 


8 da, or 1 mile. 1 


4DOOO0O 


8 do., orlqr.... 


I'OOOOOOO 1 
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THE USE OF THE FOREGOING TABLES. 



To convert a compound into a decimcU quantity. 

Rule. — ^Write down on the left of the decimal point the number that is of 
the same denomination as the integer in the table, nnd take from the 
table the decimal parts corresponding to the other denominations, and 
you will haye the decimal required. 

BXAMPLBS. 



1. — ^What decimal of the pound 
sterling is 9s. llfd. ? 
98. = £0-45 
lid. =» 0046833 
Id. = 0-003125 



£0-498958 



2. — ^Write decimally 1 yard 2 qrs. 
2nail8? 

yd. 1- 
2 qrs. 0-5 
2 nls. 0-125 



yd. 1*625 Ans. 



Note. — When the table does not, on account of the next denomination 
contain the number of the preceding one, for which a corresponding 
decimal may be required, it may be conyeniently found by adding together 
the decimals of two quantities of the same denomination, that make the 
required quantity. 



3.- 



BXAMPLE. 

-What decimal of a owt. is 19 lb. ? 
lbs. cwt. 
14 = 0-125 
5 == 00446429 



19 = 01696429 Ans. 



To reduce amy decimal to the equivalent in parte of money ^ weights, 

meaeureSy ^c, 

RuLB. — Multiply the given decimal by the number of units contained in 
the next lower denomination of that species of quantity of which your 
decimal is ; proceed till you come to the lowest part, and the several 
parts will be the quantity required. 

EXAMPLES. 



4. — What parts of a pound sterling 
are contained in 0*73825 ? 

0-73826 X 20=8. 14-76500 x 12 = 
d. 9*18000 X 4 = fiar. 0*72000 
Ans. 148. 9f^<j^-d. 



6.— Reduce '49723 to the parts of 
a cwt.? 

-49723 X 4 = qr. 1-98892 x 28 = 
lb. 27-68976 x 16=oz. 1103616 
X 16=dr8. 0*67866. Ans. 1 qr. 
27 lb. 11 oz. Oi d. 
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ASSIMILATION OF DECIMAL COINS WITH THE 

PRESENT CURRENCY. 



EXPLANATION. 

All who have written or spoken on the advantages of a decimal 
currency agree that £1 sterling shall remain as the integer, and 
to reduce £1 to decimals or tenths, we must divide it into 1000 
parts, equal in weight and value to 960 farthings ; ^d. is not 
i6^o6 » but -ffih' part of a pound sterling. It is, therefore, evident 
that ^d. will not suit our present purpose; for if we allow 1000 
farthings, as they now stand, for £1, we lose 40 farthings. We 
must, therefore, adjust these two numbers, so that 1000 of the 
new coins will be equal to 960 of the old, which is done thus : 
As 960q. : 1000m. : : Iq. : : 1^^ mil. This shows that if £1 be 
divided into 1000 parts, |d. is equal to IsV of these parts weight 
in copper, which we prove thus : As Iq. : l^^m. : : 960q. : 1000 
mils. It is clear from these proportions that we require only to 
deduct from each farthing its -ih part weight in copper, and from 
the quantity so deducted to make 40 new pieces, which we add 
to the 960 so reduced, then we have 1000 pieces equal to 960, 
or £1 sterling. 

This disposes of the highest and lowest denominations of our 
decimal currency — the pound sterling and its tsW part or mill. 

Having the farthing adjusted, we next proceed to the penny. 
We have 12d. to the shilling, but let us substitute a penny, 10 
of which will be equal in weight and value to the 12. 'I'o arrive 
at this let us say: As lOn.p. : 12o.p. : : Inp. : l^o.p. If we 
make a new penny i times heavier than the present, we have 10 
pennies equal to 12d., or one shilling. This arrangement will 
give us 200d. to the pound sterling, instead of 240d. as it now 
stands. To prove this, say : As 200n.p. : 240o.p. : : In.p. : Ho.p. ; 
and further, as lio.p. : In.p. : : 240o.p. : 200n.p. But let us 
observe here, that 200 is not a iVi but a i of a pound in mils ; 
and were we to stop at this, our system would be imperfect. To 
remedy this imperfection, and still retain the penny we have 
adjusted, let us have a new coin value 2 of the new pennies, equal 
to 10 mils, 10 of which are equal to 1 florin, and 100 equal to £1. 

Mils. 

^ ••• ■■• ••• ••• ••• 

^r^r •■■ ••• ■•■ ■•* aak 



Cent. 


Mils. 


Cents. Florins. £ 


= 


100... 


... = 10 = 1 - 


= 1 


1000... 


... = 100 = 10 = 1 
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This completes our system of decimal currency, beautifully 
simple, without disturbing any other of our coins, and without a 
particle of gain or loss. The Author, through the kindness of a 
friend, has had an opportunity of perusing the report of evidence 
before a Parliamentary Committee, 1853, and is happy to find 
a near approach to his views on the subject. His plan of 
reducing the farthings makes 960 exactly equivalent to lOOO, 
whereas, the plan recommended to the committee is a reduction 
of 4 per cent, on the 1000, instead of 960, leaving the 960 equal 
only to 9981- mils, making a difference of H mils in the pound 
sterling. This may appear insignificant ; but to the business 
man it is important, as the defalcation is £l 12s. in every £1000. 

The adjustment of the copper coins is deduced from the follow- 
ing analogy. We take the lb. avoirdupois for our standard : — 

ASSIMILATION TABLES. 
TABLE 1. 

Oz. Dra. d. Q. Mils. £ s. F. c. m. 

101b. of copper = 160 = 2560 = 240 = 960 = 1000 = 10 ^10 

lib. of copper « 16 = 256 = 24 = 96 = 100 = 2 = 1 

ilb. of copper = 8= 128= 12= 48= 50 = 01=0 5 

ilb. of copper = 4= 64= 6=24= 25 = 00 = 02 5 

TABLE 2. 

101b. of copper = 160 oz. = 2560 drs. = 960 q. = 1000 ms. = £1. 

Ist. Let us have 1000 pieces of 2^1^ drachms each, and they are equivalent 
to 960 pieces, each weighing 2f drs., as will appear by table 1. 

TABLE 3. 

lib. of copper = 16 oz. = 266 drs. = 100 m. = ]f.=2s. 
2nd. Reduce 24 pennies of 10| drs. each, its present weight, to 20 pieces 

of 12f drs. each, and we have 20 pieces equal in weight and value to 24, or 
1 florb, or 2s. 

TABLE 4. 

ilb. = 8 oz. = 128 drs. = Is. = 5 cents. 

3rd. Beduce 12 pennies of lOf drs., its present weight, to 10 pieces of 
12|^ drs. each, and we have decimal 10, equal to 12, or Is., or 5 cents. 

TABLE 5. 

ilb. = 4 oz. =64 drs. = 6d. = 2 cents 5 mils. 

4th. Beduce 6 pieces of lOf drs. each, to 5 pieces of 12^^ drs. each, and 
we have 5, a decimul equal to 6, or equal to 2c. 5m. ; and thus our system 
is complete. 
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PROOF. 



Pieces. Drs. Drs. 




let. 960 X by 2f « 2560 


drd. 


1000 X by 2H = 2560 




2n(1. 24 X by lot =- 256 


4th. 


20 X byl2t » 256 





Pieces. 

12 

10 

6 

5 



Drs. 
by lOf 
by m 
by lOf 
by 14* 



Drs 

128 

128 

64 

64 



Thus it will be seen by the above arrangement and proof given 
that we have laid down pure decimal numbers, with their propor- 
tionate weights and value in copper, assimilated to our present 
currency, and which can at once be changed into decimals with- 
out any loss to the Mint or the public ; and further, we can retain 
our sovereign, half-sovereign, crown, half-crown, shilling, and six- 
pence without any alteration, as will be seen by the following 
tables : — 



TABLE 6. 

£ Florins. Cents. Mils. 

1 = 10 

1 = 10 = 100 

1 = 10 = 100 = 1000 





TABLE 7. 






£ 8. 


d. 


Fls. 


c. 


m 


1 





= 10 








10 





= 5 








5 





= 2 


5 





2 


6 


« 1 


2 


5 


1 





= 


5 








6 


= 


2 


5 



The only coins to be disturbed are the farthing and penny ; to 
these must be added the new piece of the value of 2 of the in- 
creased pennies, and these are all that will be necessary to give a 
most simple and complete system of decimal currency. 

We give the following example to show with what brevity this 
system is adapted for the counter and counting-house calcu- 
lations : 

Suppose we require to know the amount of 1793 yards of cloth at 2 florins 
5 cents 6 mils per yturd f AH that is required is, to multiply the quantity 
(1793) by the mils in 2t 6c, 5m. (255), the product presents the answer 
at once. 

1793 
255 



8965 
8965 
3586 



£457-215 or £457 2f. le. 5m. Ans. 
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Thus it will be seen that simple multiplication alone is the only 
rule necessary in making such calculations — vulgar or decimal 
fractions are never required. The scale laid down is nothing 
more nor less than the numeration table ; hence it will easily 
appear that the units are mils, and tens cents, the himdreds 
florins, and the thousands pounds. Interest, cUscount, and all 
other calculations will be found equally simple. In books of 
accounts, by this system the money columns will be only two ; 
as all calculations will be made in pounds and mils, the mils can 
never occupy more than three places of figures, because if you 
have 1 florin 2 cents 3 mils, it will read 123 mils. 
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Capt. Edwards, Packet-office, Swansea 
William Whitehead, Esq. Borough 

Treasurer, Leeds 
J. A. Ikin, Esq. Town Clerk, ditto 

Bankers. 

J. H. Gurney, Esq. Norwich 
— Lindsay, Esq. Lynn 
" Clough, C. & C. Bank, Howden 
Mr. Barshoof, Bank ofEnglandjHull 
" Smallwood, C. & C. B. Co. York 
Bank of Scotland, Haddington 
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British Linen Co.'s Bank, ditto 
Messrs. Parry and Jones, Brecon 

*' Smith and Elison, Lincohi 
0. Boss Munro, P. B. Ballymena 
Messrs. Ererard and Sons, Lynn 
*' Gtee and Wise, Boston 
" Harvey and Hudson, ditto 
" Woodhall and Co. Scarboro* 
« H. Duignan, Walsall 
Halifax Banking Company ^2 copies) 
Wolverhampton Banking Company 
London County Bank, Abingdon 
Joint StockBank Company, Worthing 
Bank of Deposits, Brighton 
Manager, City, and C. Bank, Whitby 
Torkshiro Banking Company, Otley 
G-. Barnes, Esq. Cambridge 
Jonathan Backhouse, Esq. Durham 
J. E. Backhouse, Esq. Darlington 
Messrs. B. and J. Lambton, New- 

castle-on-Tyne 
Robert Atkinson, Esq. B.S. Troon 
H. G-reen, Esq. G-loucester 
W. Thobum, Esq. Dumfries 
H. Carran, Esq. Union Bank, Ayr. 
J. G*. Soutar, Esq. Stonehaven 
B. Gradweli, Esq. Preston 
J. G-reen, Esq. Galashiels 
Bobert Boberts, Esq. Holyhead 
G-. Cobb, Esq. Hull 
•J. Commond, Esq. Stockton 
S. Simpson, Esq. Annan 
N. Wilson, Esq. Kelso 
John Devereux, Esq. Gosport 
George Scrivens, Esq. Hastings 
T. Boyton, Esq. P. Bank, Bamsgate 
J« W. B. Hall, Esq. Boss 
Messrs. James Morgan and Hamp 

Adams, ditto 
B. BavenhiU, Esq. Chippenham 
Wilts and Dorset Banking Co. ditto 
E. Cornwall Bank, Liskeard 
Mr. Squires, East Cornwall Bank, 

St. Austels 
Mr. Came, Bank, Penzance 

*< Dingley, Banker, Launceston 
G-lamorgan Banking Co. Swansea 

Frofessors and Teachers. 
Dr. Woodford, M. A. H.M,Insp.Edin. 



Mr. Morell, M.A.H.M. Inspector. 
Andrew C Callahan, Esq. Inspector 

of I.N.S. Strabane 
Mr.W.Wanstone,Academy,Chatham 
" Ironsdale, ditto, Gravesend 

" Cowhen, ditto, Woolwich 

" Hogg, B.N. School, NewcroBS 
" W. Kimpton, Marylebone, If.S. 

London 
'* Hadfield, College, Manchester 
" Crompton, Academy, Preston 
" Porteous, Academy, Sunderland 
" Bennett, G-.S. Gateshead 
" Fenwick, Academy, ditto 
« White, Boro' S. Haddington 
" W. Colquhown, Stirling Castle 
S.M. S. Gh»y, B.T.E. (30 copies^ 
J. Cruikshank, Esq. M.A. Professor 

Marschial College, Aberdeen 
A.Montgomerie, Esq.MA. Sem. Ayr 
D. Smeaton,Esq. Madras Institution, 

St. Andrew's CoL Eifeshire 
D. Laird, Esq. Professor ditto 
W. J. Bigg, M.A. Pro. Col. Chester 
J. H. Brown, Esq. Professor, CoL 

G-loucester 
Mr. B. Gray, M.A. Aberdeen 
" T. Merton, Central Acad, ditto 
" E. P. Biddulph, Willoughby 
House Academv, Nottingham 
" Brightwell, Acad. Shrewsbury 
" Ayton, Acad. Market Drayton 
*' Taylor, Acad. N.T. Montgomery 
" Dunn, Academy, Bristol 
" — Watts, S.E. Acad. Colchester 
*' Burrage, Academy, Norwich 
*' FameU, Academy, ditto 
" Gill, Bedford House Academy, 

High Holbom, London 
" White, Academy, Eeatherstone 

Buildings, High Holbom do. 
" Price, Principid University 

School, Oxford 
*' John Morley, Beading 
*< Shilton, T.S. Southampton 
" Vickery, Academy, Portsmouth 
" Carter C. & M. Acad. Gosport 
*' Eastman, N. & M. Acad. Portsm. 
" W. Stewart, M.A. Acad. Wood- 
side, Birkenhead 
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Mr. J. D. Johnstone, Academy, Isle 
of Man 
" De Buvinge, Academy, ditto 
«* W. Dove, Making Place Hall 

Academy, Sowerby Bridge 
« rarrar,Bd.S.Halifax,(24 cop*.) 
" Warner, Acad. Wolverhampton 
" T. Coles, Acad. Leamington 
" Hill, Academy, Banbury 
" W. B. Kemshead, H.M. M.S. 

Parkhurst, Isle of Wight 
" Lutte, Educat. and Litry. Inst. 
West Cowes, Isle of Wight 
Carpenter, Acad. Chichester 
J. Bichardson,Dake of Norfolk's 

School, Anindel 
Wheeler, Head Master, College, 

Shoreham 
Jones, Academy, Brighton 
O'Brien, Private Tutor, ditto 
Dr. Lowe, Jews' Institution, do. 
Banks, Academy, Hastings 
H. Webb, Academy, Croydon 
Milne, Academy, St. Albans 
AUport, Academy, Watford 
Taylor, Prin. High S. Not'hm 
J. Hudson, Academy, Sheffield 
Thurlow, T.S. Nottingham 
Smith, People's College, ditto 
Trigg, Boarding School, Ely 
Messrs. Hawkins & Silvester, Acad. 

Oxford 
Mr. S. Marshall, Academy, Kendal, 
(13 copies) 
« F. W. Bedford, T. Col. Leeds 
J. Smith, M. A. Seminary, Perth 
Pigott, Acad. Boyal, Bamsgate 
" Dunbfur, Danehill House Acad. 
Margate 
W. Stanley, Bath Acad, ditto 
Carrick, Kent House^^cademy, 

Canterbury 
Eobinson, Academy, Sheemess 
** Goodwin, Head Master, Pro- 
prietary School, Greenwich 
« Hogg, Rjl. Naval Sc. New Cross 
Naval Free School, West- 
gate-street, London 
Jameson, Cen. Dis. Sc. Norwood 
W. F. Zillwood, Acad. Bamett 
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Mr. H. W. May, Head Master, Com- 
mercial School, Preston 
'* Cook, Acad. City-rd. Manohes. 
" Dr. Young, M.A. Col. In. Belfast 
" Dr.Bryce,LL.D.Academy-st.do. 
** Bell, Acad. Arthur^st. ditto 
" Alex. C. Hasse, Prin. Moravian 
Academy, Gracehill 
Miss A. Angell,Gt)v. Ladies* Sem. do. 
Mr. Gthw, H.M. Col. Sc. Coleraine 
Mrs. Campbell, Gov. Model Sch'l do. 
Mr. Paul, Academy, Strabane 
" Pattison, ditto ditto 
** Potterton, Academy, Omagh 
" Novftel, Mod. School, Enniskillen 
Dr. Brown, LL.D. Prin.CoLKilkenny 
Mr. Hughes, Normal So. 50th Begt. 
** Lomax, Prin. Pro. Sc. Hereford 
" William Bartram, M.A. Ghram- 

mar School, Cirencester 
" Wilson, M.A. Chippenham 
" Templeton, Mansion House 

Academy, Exeter 
" Nichols, Academy, Dawlish 
" Croker, Acad. Newton, Devon 
« G. G. Bowse, P. Schls. Torquay 
*' Phillips, Academy, Bodmin 
*< Coombe ditto ditto 
Dr. Drake, M.A. St. Austels 
Mr. Edward Davies, B.S. Truro 
" — Davis, Academy, ditto 
" Bennett, M.A. C. & M.S. Fahnth. 
'* Lovell Squire, Academy, ditto 
" Armstrong, F.T. 0. Academy^ 

Penzance 
" Teague, Academy, ditto 
*' Bowe, Academy St. Ives 
" C. Arthur, B. School,Launce8ton 
" Thomas, Navigtn. Ac. Dartmth. 
" Jones, Academy, Devonport 
" Boberts ditto ditto 

" Wise, E. & M. School, ditto 
" B. F. Weymouth, M.A. C.G.S. 

Plymouth 
** Peters, Acad. Liskeard, Cornwall 
" Saunders, G. S. do. Cornwall 

General Merohazits. 

Messrs. Foster and Wrangham, Hull 
" Blundel, Spence, and Co. do. 
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Messrs. Tripp and Thomas, Bristol 
Baucher and Co. ditto 
John Danger and Oo, ditto 
Willis and Company, ditto 
Ford and Sons, Norwich 
Webber and Co. Ipswich 
Wren and Sons, Stockton 
" Brocklebank and Co. Kendal 
Anderson & Co. N'castle-o-T. 
Losh, Wilson and Bell, do. 
" Bidley and Co. ditto 

Alder, Dunn, and Co. ditto 
* Haggle, Bros, and Co, ditto 
Brownlow,Pearson&Co.Hull 
G. and S. Eggintott^ ditto 
Shinkin and Co. ditto 
Carrand Co. Carlisle 
Fell and Co. Cockermouth 
Ferry and Co. Hartlepool 
Beed and Co. Sanderland 
Ogle and Spence, ditto 
Buchanan and Co. G-lasgow 
W. and J. Lord, ditto 
Monkhouse and Co. York 
Tuke and Co. S.F. ditto 
Harrison and Co. Bradford 
Verity, Q-idley, and Co. ditto 
C. Holdsworth and Co. ditto 
Turner and Bose, Liverpool 
Wainton and Sons, ditto 
*' Southern and Bromlow, do. 
Laing and Co. Birmingham 
Hill and Co. ditto 
Sharp and Co. ditto 
Newton and Son, ditto 
Shiers and Co. Worcester 
Corry and Sons, Cardiff 
Coffin and Co. B. Dock do. 
Dakin and Co. W'hampton 
G-riffin and Morris, ditto 
Mander and Weaver, ditto 
Bogers and Co. Winchester 
Foster and Co. S*hampton 
Hammond and Co.Bamsgate 
Capt. Horricks, Admiralty, Dover 
Mr. Benjamin Wren, Stockton 
'* Smuthwaite, Sunderland 
'* Goldsmith, Bamsey, Isle of Man 
** Thornicroft, Southampton 
" Tully, Ordnance Office, ditto 
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Mr. Duncan, Customs, ditto 
*' Campbell, cashier, ditto 
" Youtman, ditto (30 copies) 
" Thomas Lylle, Folkestone 
Capt. Goebruen ditto 
Mr. Hakes, Lord Warden Hotel, do. 
" Bichard Young, Wisbeach 
" Thomas Horn, Preston 
" J. Husslewood, Glasgow 
Messrs. Lock and Black, lead manu- 
facturers, Newcastle-on-Tyne 
B.Hugbes, Esq. flour mercht. Belfast 
Messrs.Sadler, Fenton & Co. linen do. 
Mr. Doherty, g. mercht. Ballymoney 
" St. George Smith, g.m. Drogheda 
" Smitbwick, g. mcht. Kilkenny 
" Freeman, g. m. Penryn, Cornwall 
J. Bolitbo and Sons, g. m. Penzance 
Messrs.Budge &Tyack,g.m. Cambme 
Mr. Young, flour merchant, Neath, 

South Wales 
Messrs. Gilpin, Newcastle-on-Tyne 
J. Henry, Esq. Portland-st. Manches» 
Messrs. Bannerman & Sons, ditto 
J. Calder & Co. Manchester 
Messrs.Sharp & Sons, fl. m. Chepstow 
Edward Lawson, Esq. Plymouth 
Messrs. Moorhouse and Thistle- 
thwaite, com merchants, Leeds 
Joseph Dyson and Sons, do. 
B. W. and J. Gartside do. 



cc 



Wine and Spirit Merchants. 

Wiley and Co. Sheffield 

Wilson and Sons, Hull 

Mr. Jeff, ditto 

Messrs. M'Bride and Cob ditto 
Boper and Nelson, York 
Henderson & Jackson* Edin. 
Duncan and Co. Birkenhead 
Aiugbton and Co. ditto 
Mackey and Butherford do. 
Martin Brothers, S'hampton 
Antill and Peters, Portsmth 
Freeland and Co. Chichester 
Heages & Butler, Brighton 
Garrard & Bartram, Bristol 
Dunlop and Mackie ditto 
Moore, Hansom & Co. ditto 
Willis and Edwards ditto 
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Messrs. Hassall and Go. ditto 
" Schwepe and Co. ditto 
Mr. Gtirdiner, Dale-street, Liverpool 

" Cope, Wolverhampton 
Mr. Critchley, Wolverhampton 

" Constable, Arundel 

« Ellis, Brighton 

" Charles Ward, Hastings 

** Grant, Maidstone 

" Jennings, Abergavenny 

" Slaney, Wellin^on 

" Southama, Shrewsbury 

" Tasker, Gloucester 

" Borroughs, Yarmouth 

*' Greener, Sunderland 
Messrs. Dawson and Co. Exeter 
" Thomas Gabriel & Sons, do. 
" Snow, Sanders and Co. do. 

Brewers. 

Tennant Brothers, Botheram 
Mr. Douglas, Berwick 
" Wm. Eobinson, Edinburgh 
" Berwick, ditto 
Messrs. Fenwiok & Co. Sunderland 
J. and M. Nisbet, Birkenh'd 
Kerns and Co. Southampton 
Edward Cooper & Sons, do. 
Shepherd & Co. Eerersham 
Lane and Co. London 
Bass & Co. Burton-on-Trent 
S. E. and W. Wylie, ditto 
Thomas Salt & Co. ditto 
J. Thompson & Son, ditto 
Burton Brewery Company, ditto 
Messrs. Carlton and Co. ditto 
Allsop and Sons, ditto 
Meakin and Co. ditto 
W. and S. Emerson, Bath 
Mr. Harman, Banbury 
" Malins, Oxford 
" Davy, Portsmouth 
" James Bidden, Gosport 
" Mews, Newport, Isle of Wight 
" George Beer, Canterbury 
Messrs. G.Finchin & Co. Bath Brw'y. 
Mr. Pincent, Newton, Devonshire 
" P. Tizard, brewer, Stonehouse 
Messrs. Polkinthome & Co. PlymHh 
Mr. Liscombe, Tamar Brw'ry, Devon 
'* Mr. Hoare, brewer, Swansea 
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Timber Merchants and Builders. 

Messrs. Munro, Grant & Co. Swansea 
Armstrong & Wise, Stockton 
B. Thompson and Sons, 

Sunderland 
Carr and Co. Berwick 
Price and Co. Gloucester 
Heaver and Co. ditto 
Bryant and Tomney, Bristol 
Qlulees & Co. Birmingham 
Orton & Child,Cont. Beading 
Driver & Sheppard, S'hampt. 
Elliott & Mason, Arch, ditto 
Booth aud Co. Hastings 
Shipton & Co. Wlhampton 
Mr. Tumbuil, Stockton 
John Pile, Hartlepool 
Beed, Sunderland 
Wm. Thackray, ditto 
'* S. P. Austin, ditto 
^' AUen, Tweedmouth 
Heywood, Southport 
James Cullow, Isle of Man 
Hemberow, Wolverhampton 
Wood, Coach Bid. Wecbiesbury 
W. Harper, Birmingham 
'* Parks, Dover 

Shipbuilders. 

J. T. Fell, Esq. Workington 
Mr. Mills, Sunderland 
Messrs. Austin and Co. ditto 

" Mulholland, Queen's Island, 
Belfast 

Architects, Land SurveyorSf 
Engineers, and Iron Founders. 

Wm. Buckle, Esq. Boyal Engineer, 

Boyal Mint, London 
Col. Twiss, B. E. Harwich 
Boyal Engineers' Office, Woolwich 
Messrs. Harrison & Hughes, Preston 
<< Darwin and Co. Sheffield 
" C. & W. Earle, J.S.B. Hull 
Walker,Parker&Co.N.-Tyn. 
H. Fooley and Sons, Liver- 
pool and Gttteshead 
Hors&ll aud Co. Liverpool 
" Brassey & M'Cormick, Bir- 
kenhead 
Oreighton & Co. Manches. 
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MafAi. Blaekwdl snd Co. BOstoii 
Loratt k BrookyWolTiliamt. 
Pearson and Kendrick, do. 
Bogen and Son, ditto 
Edward Barker k Sons, do. 
Bolleftins and Lister, ditto 
Gronoett and Sons, ditto 
T. Ferry and Sons, ditto 
Weeks k Fetrian, Maidstone 
Billons &O0.W. Cowes, LW . 
Paine and Son, Blackheath 
Middleton k Sons, Binning. 
WuL lUkr, Esq. Highfield, Bilston 
Thomas Aose, Esq. ditto 
Thomas Beid, Esq. Birmingham 
I. S. Swarbrick, B. F. Preston 
Capt. Bichard Boe, Birkenhead 
Capt. Bennett, Oldbnry Fumaoes 
Capt. Frannick, HoU 
B. Steyenson k Co. C.E. Newcastle- 

on-Tyne 
Mr. Yickers, Engineer, Manchester 
** Derham, Surveyor, Preston 
« Shortridge, Sheffield 
*^ Steyenson, Soryeyor, Botheram 
*< Ekester, Old Fonndiy, Hull 
<< Smith, C.E. Stockton 
« Trowsdale, Contractor, ditto 
« Errington, C.E. Sunderland 
«* M. Crawford, C.B. N.-on-Tyne 
" Burrell, C.B. ditto 
" George Taite, C.B. ditto 
" Cail, Architect, ditto 
« Burnett, C.B. ditto 
« Bainbridge, C.E. ditto 
*' Boebuck, C.E. Wolyerhampton 
" Bobert Thaxton, ditto 
" D. Bose, near BUston 
** Henry Bose, ditto 
« William Bose, ditto 
*^ Bagnal, near Dudley 

Thompson, C.E. B.W. ditto 
Benjamin Bawlinson, ditto 
« Banks, Highfield, ditto 
^* White Fereday, L.S. and E. do. 
*' Dawson, Southampton 
" Dawson, Dover 
« Walkling, S.P.O. Southampton 
« Hills, Oriental S.P.O. ditto 
" Craven, Engineer, Brighton 
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Messrs. Marshall and Co. Leeds 

Horrocks k Jackson, Preston 
J. Bogers and Sons, Sheffield 
J, k 8. Harvey, "S.-ODrTjue 
*< Sowerby k KeviD, Gatedid. 
^ Broadbent and Greenroyd, 
Haliftx 
Simpson, Taylor and Sons^ 

Leeds 
Walker and Pniffr, Shot 
M'n&cturers, If.-on-Tyne 
MulhoUond k Co. Bel&st 
Leadbetter and Co. ditto 
*' J. N. Bichardson and Sons, 
Yam Manufiusturers, do< 
Mr. Jas. Grimshaw and Co. White- 
house, ditto 
Messrs. Bell and Calvert, ditto ditto 
W. Cowen k Co. Whiteabbey 
W.Gihan k Sons, Bleachers, 
Gracehill 
Cotton Mill Co. Drogheda (2 copies) 
Jas. Williams, Esq. Patent Shot Co. 

Bristol 
Messrs. S. Hague and Sons, Oldham 

" Taylor and Buckley, ditto 
Mr. Thomas Ogden, ditto 
" Abrham Clegg, ditto 
« Matthew HoUaday, ditto 
Messrs. Bobt. Ogden k Son,Bochdale 
'* Butterworth and Sons, ditto 
<* Wilson and Tumell, ditto 
Mr. John Hargreaves, Herwood 

" John Pritchard, Halifax 
Messrs.BancroftyAckroyd & Sons, do. 
Hartley, ditto 
T. and A. Stott, ditto 
Mr. J. H. Taylor, ditto 
" Joseph Lawson, Leeds 
" W. Binns, ditto 
" James Crowthers, ditto 
Messrs. J. Haigh and T. Curtis, do. 
Mr. James Crowthers, ditto 

" Samuel Clegg, ditto 
Messrs. J. k G. B. Padgett, Eirkstale 
B. Crossley k Co., Halifax 
T. Haigh and Sons, ditto 
W. B. Holdsworth and Co. 
Leeds 
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Messrs. J. Holdsworth & Son, ditto 
" Quin and Dennison, ditto 

Solicitors. 

Thomas Smith, Esq. Sheffield 
Mr. Gkdnsforth, ditto 
Messrs. Smith & Hinds, Liverpool 
Thomas I. Hughes, Esq. Liv^pool 
Messrs. Leeman and Glarke, York 
" Scwlh & Jackson, Shrewsbij 
** Qieta ft Partridge, B.St. Ed. 
'* Ingledew and Go. Newcastle 
*' Brook and Hertons, Margate 
B. Thompson, Esq. Durham (4 oos.) 
W. Holtby, Es^O.P. York 
J. E. Ho^igson, Esq. O.F. Carlisle 
Mr. Ward, Wolyernampton 
'^ Jenkins, Llanidloes 
Thomas, Brecon 
Boberts, Aberystwyth ^' 

Alexander Edwards, Fontypool 
Morrel, Oxford 
Hayward, Dartford 
Bussell, ditto 
Mr. Lewame, Hereford 
Messrs. Edwards and Osborne, Boss 
Mr. Gray, prootor, &c. Exeter 
Messrs. £[(Mge and Haokins, Truro 
Mr. Henry, Sot. Newbury Prison 
" Dewhnrst, Qt>y. of Southwell 
Prison (2 copies) 
Burris, Gt)Y. Wisbeaoh Prison 
Giles, €K>y. Yarmouth Prison 
S. Campling, €k>yemor, Norwich 

City Prison 
Sims, Cby. Derby Prison 

Station ICasters, Gk>od8 Managers, 
and Bailway Clerks. 

Mr. Tennant, Newcastle-on-lVne 
Alezand. Biff, Esq. S.C.B. Edinbro' 
J. & P. Cameron, C.B. ditto 
Shropshire T7.C.C. Wolyerhampton 
D. Parsons, Esq. ditto 
Edward Tway, Esq. Dover 
John Parson, Esq. Shrewsbury 
Mr. Young, ditto (6 copies) 

Chas. Cockerham, Manchester 
J. Bridge, Preston 
Burrows, Audit-office, ditto 
F. W. Clayey, G.M. Ashton 
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Fumiss, M.B. Sheffield 
Hassall, E.M. ditto 
Cattel, T.M. York 
Dennis, M.N.E.B. Hull 
Charlton, Sup. B., Seaham 
Domddson, G-.D. N.castle-on-T. 
Paulinff, G.D. ditto 
J. Bei^ M.G-.D., Wm. Duncan, 
and G^rge Bruce, Edinbro.' 
Faulkner, N.S«S.P.O. GrantonP. 
O'Neill, Liverpool 
M. Fennelly, Birkenhead 
Mikier, Sheffield 
J. G-. Powers, G-.N. ditto 

F. Addicott, Hackett, and J. 
Dewhurs^ Leicester 

P. J. Dunn, Audit-office, Chester 
Thomas Pepper, Leeds 
English, Marsh Lane, ditto 
H. T. Liddell, ditto 
Bailey, Gh)ods-offibOe, York 
W. Stockwell, Gloucester 
W. F. Hooner, Boston 
P. D. Broadbfflit, Blackburn 

G. Gunn, Secretary, ditto 
B. Steele, Stoke-upon-Trent 
Swan, Cambridge 
Cooney, Wisbeaoh 
Sproule, Nonrich 
Bontioight, Ipswich 
0*Dow^ IT. B. Belfast 
H. C. Francis, Colchester 
J. Johnson, Chelmsford 
Grant, G.M. Wolverhampton 
Emerton, G.M. Oxford 
Jackson, G.M. Portsmouth 
G. Hawkins, G.M. Brighton 

Bailway Managers. 

Messrs. Watson, G.D., Bussell, and 
Humphrey, S.M., Canterbury 

Mr. Simmon, S.M. Maidstone, ditto 
Liver, S.M. Tunbridge Wells, do. 
Bailey, G.M. Aylesbury 
Broughton, G.M. U.B. Belfiast 
Gillan, S.M. Coleraine 
Perry, S.M. Londonderry 
Moore, Audit-office, ditto 
Thomson, S.M. Enniskillen 
Culverwell, Sec, Belf. & Dub. B. 
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Mr. Ward, G.M., King's-bridge, 
Dublin 
*' Ohadwick, Audit-offioe, ditto 
'< Cotton, G-. M. Kilkenny and 

Waterford B., Kilkenny 
'* Watts, ditto, Great Soathem,do. 
« Chivers, S.M. Dawlish 
" Croydon, G-.M. Teignmoutb 
** March, S.M. Torqnay 
" Morgan, S.M, Newton Jonction 
" Denby, Sec. Com. By., Penzance 
Messrs. Brassey and Ogilyie, Barn- 
staple B. C. Devon 
Mr. Halliman, Andit-office, ditto 
G-. Smith, Esq. Chief Clerk, S.Wales 
Bailway, Swansea 

Engineers. 

Mr. Frith, C.E. U.B. Belfiist 
James Thomson, Esq. C.E. (son of 
late Mr.Thomson, author) do. 
Mr. F. Hodges, C.E. Hereford 

" Kell, C.E. Boss 
J. Erazer, Esq. Swindon Works 
Mr. Peter Bronmer, C.E. ditto 
'< Edwards, C.E. ditto 
** Daily, A. & Survy. Chippenh'm 
Messrs. J. & Gt, P. Sturge, Archi- 
tects & LandsiuTeyors, Bristol 
Mr. Bodley, C.E. Exeter 
" PoweU, Survyr. Newton, Devon 
" Tholbrook, C.E. ditto ditto 
" W. B.Kennedy, B.M.Stoneh8*e 
" King, ditto ditto 

Messrs. Hutchins, Contractors, GK. 
Western Docks, Plymouth 
*' McKean, Chapman, Watson, and 
Hawkins, H.M., Victualling 
Yard, Devonport, (4 cops.) 
Mr. Henry Walker, C.E. Devonport 
" Triggett, Engine Yard, ditto 
" Dutton, ditto ditto 
'< Bletchley, C.E. Saltash Bridge 
Messrs. West and Sons, Engineers, 

St. Blazey, Cornwall 
Mr. Francis Dingey, C.E. Truro 
Messrs. Harvey, Iron Works, Hayle, 

Cornwall 
Mr. Bawlins, book-keeper, ditto 
" Grihble, Arc. & Survey. Swansea 



Mr. W. Bundle, Crown Copper 

Works, Neath, S. W. 
Messrs. Finch & Heath, Chepstow 
*' Schofield & Tetlow, Oldham 
" Smith and Sons, Heywood 
Messrs. Crabtree Brothers, Iron 
Foundry, Hebden Bridge 

Custom-HoQBe Officers. 

J. Howett, Esq. Customs, Isle of Man 
J. Pittmiui, Es^. C<dlsotor of Cus- 
toms, Workmgton 
Mr. Small, Lloyd's Office, Lowestoft 
Custom-house officers, BrisVl f4t eos.J 
N. Hammond, Esq. Comptroller o£ 

Customs, Abei^stwyth 
Thomas Lee, Esq. cUtto, Newport 
Mr. Stone, Comptr. Customs, Belfiist 

" Kenyon, Customs, Ballymeny 
X Doneian, Esq. C.C. Londondeny 
P. Larkin, Esq. Suprvisr. Droghecui 
Customs, Bristol and Dartmouth 
Mr. Mathews, Col. In. Bev. Plymf h 

" Moody, Li. Bev. Compt. Truro 
Messrs. Hurtwell & Morioe, Austrian 

Consulates, Swansea 
Mr. Brenton, Collector, ditto 

Miners, ComwalL 

Mr. Wm. Whitburn, author of the 

*' Miners* Tables," CarringtonMme 

Capts. Taylor, Bichards, and Pascoe^ 

ditto, (3 copies.) 
Capt. W. G^rge, Gonemend Mine 
Capt. B. Knapp, Mary Ann Mine 
CapL Hodge ditto 

Capts. Cock, Bryant, and Jenkins, 

Trelawney Mine, (3 copies.) 
Capt. W. Bettess, Trehene Mine 
Messrs. Wheeler and Co. mine agents, 

St. Anstels 
Capt. Puckey, Lanisket Copper Mine 
Mr. Whitter ditto 

Major Davis, B.M. Parr Consuls 
Mr. W. Powne ditto 

Mr. W. Peter ditto 

Capt. Thewitt, St. Ives Consuls 
Capt. Jas. Vivian, Camborne Consuls 
Samuel Kneebum, G.S. Tolgus 
H. Sims, Esq. book-keeper. Scorer- 
office, B^uth 
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